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PUBLISHER'S LETTER | 


Australia can make those Ss) 
greenhouse reductions Е 


Hands up all those people who have not 
been impressed by Prime Minister John 
Howard's attempt to get different targets for | А 
Australia's greenhouse emissions. Mr Howard # | 
maintains that Australia should be a special 
case, essentially because of our mining and ' / 
metal refining industries. This didn’t cut much 4 
ice with most other countries because they all | 9 
reckon that Australia is part of the same planet I 
- ап argument that’s difficult to disagree with. 

In fact, Australia does not have an unusually energy-intensive economy in 
comparison with other OECD countries. We might be mining-intensive but we are 
not exactly overloaded with heavy industry. The OECD as a whole has reduced 
energy use per unit of economic output by more than 20% over the last 20 years 
while Australia has improved by only about 5%. By not agreeing to a 15% 
reduction in greenhouse emissions (below 1992 levels) by the year 2010, we are 
ensuring that there will be little or no change to our wasteful ways. It would be 
better to aim for the target, even if we failed trying. 

In fact, our government is taking a completely wrong approach. Rather than 
thinking in terms of reductions in greenhouse emissions and how much it might 
cost, the correct approach is to see how much money might be saved. Just 
recently, a Sydney fast food chain has shown it can reduce its energy bill by 22%, 
while making a 33% return on the investment in energy efficiency. That is a very 
good return on investment in anybody's language. 

Other fast food chains are following suit and taking measures to reduce the cost 
of lighting, air conditioning and cooking. This is all pretty easy stuff which leads 
to the question: why weren't they making these savings years ago? The same 
questions should be asked of virtually every company and public body in 
Australia. At present, the answers are pathetic. 

Intruth, Australian companies and public organisations are poor performers by 
comparison with the world’s best, not only in terms of energy efficiency but in 
terms of return on sales, return on investment, return on equity and virtually any 
other measure you might care to think of. 

Consider how good greenhouse reductions (read energy savings) can be from a 
typical company point of view. They make an investment which is subject to the 
normal depreciation allowances (ie, they get tax deductions) and then any 
savings they make are straight profit. Many companies then go on to claim the 
good publicity by claiming that they are “environmentally green and clean” and 
all that rot. But the real reason to make the investment is to make (or save) money. 
They don’t have to “care” about the environment at all. 

Let's face it, a reduction of say 20% over a period of 12 years is only 1.5% per 
annum which is pretty tiny really. Many companies could make the 20% 
reduction in just one year. Can't we as а country manage the target? Australia is 


supposed to be the “clever country”, isn’t it? 
Leo Simpson 


and by-laws. 
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How Holden’s 
electronic control 
unit works; Pt.2 


In last month's issue 
we showed how the 
software controlling 
the Holden engine 
management system 
works. This time we 
examine how the 
Commodore's 
automatic transmission 
is electronically 
controlled. 


By JULIAN EDGAR 


Commodores, an electronic con- 

trol unit dubbed a Powertrain Con- 
trol Module (PCM) is used to control 
both the engine management and the 
transmission. The PCM is a physi- 
cally larger package than the Elec- 
tronic Control Module used in previ- 
ous Holdens but it is closely related, 
with similar software and hardware 
used in both packages. 

As with last issue’s story, this arti- 
cle draws heavily on computer pro- 
grammer Ken Young's DynoCal (now 
known as Kalmaker) software pro- 
gram. The program allows the man- 
ipulation of all the variables within 
the Holden PCM program. It also al- 
lows the down-loading of the PCM's 
EPROM program, meaning that actual 
data maps can be seen. The VR V6 
Commodore of Awesome Automotive 
in Adelaide was used in conjunction. 
with the Kalmaker software package 


Е BOTH THE VR and VS model 


Late-model Holdens use a Powertrain Control Module which integrates 
automatic transmission control with engine management. 


to gain much of the information shown 
here. 

The automatic transmission used 
in both the VR and VS Commodores 15 
the GM Hydra-Matic 4L60-E transmis- 


sion. It is basically a hydraulically- 
controlled transmission with some 
added electronic control, as signified 
by the 'E' suffix. 

The items electronically controlled 
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Transmission Controls 


OPERATING CONDITIONS SENSED 


BATTERY VOLTAGE 


Fig.1: this diagram shows the parameters sensed (left) & the systems controlled 


(right). 


PRESSURE CONTROL SOLENOID 


TORQUE CONVERTER 
“ON-OFF” SOLENOID 


AUTOMATIC TRANSMISSION 
‘OUTPUT SPEED SENSOR 
(OR VEHICLE SPEED SENSOR) 


1-2 SHIFT SOLENOID "A" 
2-3 SHIFT SOLENOID “В” 


‘TRANSMISSION FLUID PRESSURE 
‘SWITCH ASSEMBLY 


Fig.2: all the automatic transmission components under the electronic control 


system are shown here 


in the transmission are: 

line pressure control solenoid; 

1-2 and 2-3 shift solenoids 

3-2 control solenoid; 

torque converter clutch on/off 

solenoid; 

* torque converter clutch pulse 
width modulated solenoid. 
The operating conditions sensed by 
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the Powertrain Control Module are: 
* battery voltage; 
* engine coolant temperature; 
* engine speed (rpm); 
* throttle position; 
е transmission fluid temperature; 
* transmission gear position; 
е vehicle speed. 
A further input comes from the 


driver-controlled Power/Economy 
switch mounted on the centre con- 
sole. 

Fig.1 shows the operating condi- 
tions sensed, the PCM and the items 
controlled. The physical shape and 
location of the transmission compo- 
nents relating to the electronic con- 
trol system are shown in Fig.2. 


Functions of 
controlled systems 


The line pressure control solenoid 
(PCS) takes the place of the throttle 
valve used in the hydraulically-con- 
trolled version of this transmission. 
The PCM varies line pressure via this 
solenoid, which is controlled by the 
current flow through it. Line pressure 
is increased during times of high en- 
gine load which is sensed from vari- 
ous input sensors, including throttle 
position, speed and engine intake air 
temperature. Controlling line pressure 
with the PCM means that the pressure 
can be better correlated with the en- 
gine's torque curve, as shown by Fig.3. 

The 1-2 and 2-3 shift solenoids con- 
trol the movements of the 1-2 and 2-3 
hydraulic shift valves. These solenoids 
are normally-open exhaust valves that 
work in four combinations to shift the 
transmission into different gears. How- 
ever, only in ‘D’ can these solenoids 
control shifts; in the manual positions 
‘3’, ‘2’ and ‘1’ the transmission shifts 
under hydraulic control. The shift 
solenoids are either fully open or fully 
closed. 

The 3-2 control solenoid is a pulse 
width modulated solenoid used to 
improve the 3-2 downshift. It controls 
hydraulic pressure so that the release 
of the 3-4 clutch and the application 
of the 2-4 band are smooth. The duty 
cycle of this valve is determined by 
the throttle position, vehicle speed 
and the gear demanded. 

The torque converter clutch solen- 
oids are used to lock up the torque 
converter, giving very low slippage. 
The torque converter on/off solenoid 
has priority in applying and releasing 
the clutch. It is a normally-open ex- 
haust valve which when earthed, 
causes converter feed pressure to in- 
crease and shift the torque converter 
clutch valve into the ‘apply’ position. 
The pulse width modulated torque 
convertor solenoid is used to provide 
smooth engagement of the clutch. The 
apply rate of the torque converter 
clutch is determined by the duty cy- 


Matching Line Pressure with Adaptive Controls 


Engine Torque So 
E DESIRED RANGE FOR 
ELECTRONIC CONTROLS ALLOW = ‘SHIFT DURATION 
LINE PRESSURE TO MATCH в 


= 1 2 3 4 
= CONSECUTIVE SHIFTS 

i AS LINE PRESSURE INCREASES, 

5 ‘SHIFT DURATION (ABOVE) DECREASES 


PRECISE IN MATCHING LINE 
PRESSURE TO ENGINE TORQUE 

— Engine Torque 

+ + + Hydraulically-controlied line pressure 

= = = Electronically-controlled line pressure 


ENGINE SPEED (RPM) 


Fig.3: electronically controlling the line pressure 

in the transmission means that the pressure can be 1 2 3 4 

better correlated with engine torque output than in CONSECUTIVE SHIFTS 

a conventional automatic transmission. Fig.4: self-learning controls the shift times. 
Line pressure can be varied over a range so 
that shift times remain consistent, even as the 
transmission wears. 


cle fed to the PWM solenoid. 

Critical to transmission control is 
the sensing of input and output speeds. 
While engine rpm gives the input 
speed to the torque converter, it does 
not give the input speed of the trans- 
mission, because of slippage in the 
torque converter. The input shaft speed 
of the transmission is calculated from 
the vehicle speed sensor data and the 
gear ratio that the transmission is cur- 
rently in. 

The torque converter slip is calcu- 
lated by subtracting the transmission 
input speed from the engine rpm. Note 
that the transmission slip can be ei- 
ther positive or negative. The torque 
converter slip is used in the pressure 
control logic, shift logic and torque 
converter clutch diagnostics. 

Asan example of the latter, the PCM 
can determine whether or not the 
torque converter clutch is stuck in the 
engaged position due to a mechanical 
fault. It does this by monitoring slip 
when the clutch is commanded to be 
off. No slip means that the clutch is 
still engaged. 


Fig.5: several maps are used to control the operation of the torque converter 
lock-up clutch. This map is for fourth gear when in Power mode. The 
highlighted bar shows that the clutch will lock-up at 75 mph (121km/h) when 
the car is being driven with a 50% throttle opening. 


The control of the torque converter 
lock-up clutch is dependent on a 
number of variables. The clutch will 
not lock up ifa downshift or upshift is 


in progress, there is a change occur- 

ring in the throttle position or the gear 

selector is in a manual range. 
Furthermore, the temperature of the 


engine coolant must be above 50°C 
(examples are from the VR Commo- 
dore V6), the transmission fluid tem- 
perature must be over 0*C and the 
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и В 2588 3750 5868 5250 7588 97.58 18888 [Z tps] 
625 1875 3125 4375 5625 6875 8125 9375 


Burfert: суоссхостугоои. 


Fig.6: the transmission constantly monitors the 1-2 shift time, counting over-long 
shifts as errors. This chart shows the error count at different throttle openings. 
At 25% throttle, 253 errors have occurred — a substantial number! 


988 1258 2500 3758 5886 5250 7580 8756 18888 Г tps] 
525 1875 3125 4375 5625 6675 8125 9375 


Butfert: CAOCLAQUTAZODM. 


Fig.7: in response to the shift errors in Fig.6, the line pressure has been 


increased by 4.3 psi to shorten the shift. The transmission constantly chases 


optimal shift times in this manner. 


transmission slip must be below 25 
rpm. 

There is also a delay period before 
the clutch will engage, even when all 
the required conditions are being met. 
When the clutch is (finally!) being 
engaged, the duty cycle applied to the 
PWM torque converter solenoid is a 
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calculated value. Should the trans- 
mission fluid temperature rise exces- 
sively, the torque converter clutch is 
applied in gears 2, 3 and 4. This re- 
duces transmission slip and «o also 
reduces the likelihood of further tem- 
perature increases. 

Fig.5 shows one of the two-dimen- 


sional charts controlling the torque 
converter lock-up clutch operation. 
This chart is for fourth gear, Power 
mode. The cursor is pointing to the 
bar showing that at a 5096 throttle 
opening lock-up occurs at 75 mph (all 
units within the American derived 
program are Imperial). 

The change іо а higher gear is termed 
an upshift. Upshift logic is performed 
if the current gear is 1, 2 or 3. Three 
tests are performed in quick succes- 
sion for an upshift. If the result of any 
test is positive the remaining tests are 
skipped. The three tests are: 

* A fixed upshift where the speed is 
greater than a preset threshold, which 
depends on the gear lever range and 
the set mode (power or economy). 

* A full throttle upshift where there 
is a wide throttle opening (normally 
over 90%), speed is greater than the 
specified upshift speed and engine 
speed is greater than the specified 
upshift engine speed. These variables 
are dependent on gear, coolant tem- 
perature and barometric pressure. 

е A part throttle upshift where there 
is less than full throttle, the upshift 
speed and/or rpm is greater than that 
shown by two 2-dimensional maps 
based on speed, throttle position and 
the position of the power/economy 
switch, 

If none of the upshift tests com- 
mand an upshift or if the car is al- 
ready in fourth, downshift logic is 
performed. The downshift logic again 
comprises the fixed downshift, full 
throttle downshift and part throttle 
downshift approach. 

The level of the hydraulic line pres- 
sure helps to determine clamping pres- 
sures of clutches and bands and the 
harshness of the changes. The pro- 
gram calculates a desired pressure 
based on the temperature of the trans- 
mission fluid, throttle position and 
road speed. This is converted to sole- 
noid current. The PCM then measures 
the amount of current flowing through 
the line pressure control solenoid and 
compares this with the calculated cur- 
rent. If the difference is greater than a 
calibrated value, a trouble code is set. 

The PCM controls the time taken 
for each gear change, with the desired 
shift times for the 1-2 and 2-3 gear 
changes included in the program. The 
times taken for the shifts aro meas- 
ured and compared with the desired 
or reference times. If the times are 
incorrect, the shift time is altered by 


changing the line pressure via its соп- 
trol solenoid. Fig.4 shows the ap- 
proach taken. Incorrect shift times can 
be caused by transmission wear (al- 
though there is compensation for wear) 
and fluid temperature variations. In 
practice, the transmission seems to 
spend a lot of time chasing its pro- 
grammed shift times. 

Corrections to the shift time are held 
in an adaptive memory. Dubbed the 
Pressure Adapt Modifier (PAM), the 
values are arranged in an array of 17 
learning cells, which are referred to 
according to throttle position. The 
values in this table are modified on 
the basis of the correction factor 
needed to cause shifts to occur within 
the desired times but only when cer- 
tain conditions of throttle position and 
change in road speed are being met. 
The PAM is very similar to the Long 
Term Fuel Trim memory used to cor- 
rect engine air/fuel mixtures and is 
held in non-volatile memory. 

Fig.6 shows an actual logged PAM 
chart. At a throttle position of 25% 
(horizontal axis), 253 shift errors have 
been counted, indicating that the 1-2 
change at 25% throttle openings is 
frequently taking too long. To correct 
this, hydraulic pressure has been in- 
creased, as Fig.7 shows, At a 25% 
throttle opening, line pressure has 
been increased by 4.3 psi. At other 
throttle positions, the opposite is oc- 
curring - the shifts are too quick and 
so pressure is being dropped (at 50% 
throttle, for example). These charts 
are constantly changing as the pro- 
gram chases optimal shift times. 

When regulating a 3-2 downshift, 
the duty cycle for the 3-2 downshift 
valve is a function of throttle position 
and road speed. However, its duty 
cycle із also corrected if the air condi- 
tioning is on, ifthe range selector is in 
D1 or D2 and for transmission fluid 
temperature. The final figure is then 
checked against the programmed 
maximum and minimum duty cycles 
permitted for this solenoid. 


Conclusion 


In the same way in which the 
Holden V6 and V8. engines are rela- 
tively simple mechanical designs 
made competitive by very advanced 
engine management, the old-fashioned 
hydraulically controlled Hydra-Matic 
has been effectively updated by the 
addition of sophisticated electronics. 

It's possible to sit in a moving car 


rpm/PCS current 
o § 8 8 8 З 8 


The Kalmaker software allows the 
logging of transmission factors in real 
time. While the system logs at 10Hz, 
the accompanying graph has been 
simplified, with data shown at 0.5s 
intervals. The graph shows the be- 
haviour of engine rpm, torque con- 
verter slip, throttle opening, vehicle 
speed and Pressure Control Sole- 
noid current for a 16.5s period. 

During this time the Awesome Au- 
tomotive Commodore V6 was ассе!- 
erated from a standstill to a speed of 
108km/h. The throttle was then closed 
and the car gradually slowed to a 
speed of 54km/h. The car was left in 
‘Drive’ during this manoeuvre. 

The pink line shows the car's speed 
and the black line shows throttle po- 
sition, both being referenced against 
the right-hand axis. Engine revs are 
shown by the yellow line, while torque 
converter slip is shown by the aqua 
line. It can be seen that when the car 
is stationary, engine speed and torque 
converter slip are of a similar magni- 
tude. This is because at an idle speed 
of 700 rpm, the slip must be 700 rpm 
if the car is not moving! 

With a throttle opening of 100% 
the car accelerates rapidly with the 
amount of slip decreasing. The first- 
second gear change occurs at 13 on 
the Y-axis and with the newly-ap- 


and see on a plugged-in laptop PC the 
continual monitoring of shift-times, 
the resulting changes in PCS current 
and the locking and unlocking of the 
torque converter clutch. Watching the 
live screen really brings home the com- 
plexity of the calculations continu- 


km/h/per cent 


plied load, the slip within the torque. 
converter rises. It slips by up to 1700 
rpm before the value drops back to 
about 300 rpm after about 1.5 sec- 
onds. 

In second gear, Leon Vincenzi has 
kept his foot flat to the floor until the 
engine speed reaches 4750 rpm, 
upon which he has lifted his foot 
entirely (23 on the horizontal axis). 
The transmission immediately 
changes from second to third to 
fourth, with this transition taking only 
0.2 seconds. Again there is a major 
increase in slip through the torque 
converter, which then goes into nega- 
tive numbers as the engine brakes 
the car. 

During these processes the Pres- 
sure Control Solenoid is being varied 
in its duty cycle, controlled by the 
current flow through it (shown by the 
blue line). A high current flow results 
in a low fluid pressure, while a low 
current flow increases fluid pressure 
and thus clamping forces. With the 
application of full throttle the current 
rapidly reduces, staying at 156mA 
for the 1-2 full throttle gear change. It 
tises to 1074mA as the throttle is 
lifted, responding to the reduced 
torque load on the transmission. Even 
when engine braking, the PCS keeps 
pressures low. 


ally occurring in the silver box behind 
the kick-panel! 


Contacts 

(1) KAL Software (Brad Host) 0412 
266 758; (2) Awesome Automotive 
(08) 8277 3927 sc 
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The best place for bargains 


1.5V 300mA Globe 

A new addition to our range for hobbyists, 
experimenters and 

students alike! In MES 

thread to suit Р 8161 

and P 8162 Holders 


Cat P 8147 70° 


Piezo Transducer 924В 
Mounts directly onto your PCB. Sound Pressure 
Level @ 10cm/10Vp-p. 

Square Wave: 9208 @ 

4.0KHz. Weighs 2.5 Grams. 

Measures: diameter 

22.1mm, height 6.3mm. 

PCB Pin Height 3.3mm | 


силой. $478. 1 


Piezo Audio Indicator 
Lightweight (3.59) it mounts directly onto your 
РСВ and runs off 3-20VDC to give you a 
continuous tone, oscillating at 3.3 +/- 0.5 KHz. 
Other features: current consumption 

@ 12VDC: 13mA,Sound Pressure Level 

© 30cm/12VDC: B4dB. 

Operating Temperature: -20 to +60°C 


Dimensions: Diameter 


23.8mm. Height 12.2mm. 
PCB Pin Length 6mm, 
LED Display 


Cat L 7020 


$395 


7-Segment GREEN 
Digit Size: 0.3" (7.6mm) 
Common cathode 

Typical Output: 1.7V/Segment @ 10тд. 
Segment Intensity: 2000ucd. 

Matches Z-4103 LTS313AR. 


Cat Z 4105 $350 WFO: 


Assorted Audio Drive Belts 
Repair those old cassette decks! Ideal for 
service applications or experiments. Package 
includes 10 various size 
Audio Belts. 

Sizes included are: 
25mm x 1.2mm x 1.2mm 
40mm x 1.2mm x 1.2mm 
44mm x 1.2mm x 1.2mm 
46mm x 1.2mm x 1.2mm 
49.5mm x 1.2mm x 1.2mm 
57mm x 1.2mm x 1.2mm 
82.5mm x 1.4mm x 1.4mm 
100mm x 1.6mm x 1.6mm 
105mm x 1.2mm x 1.2mm 
125mm x 1.2mm x 1.2mm 
Cat H 6015 


Don't get Sprung! 
Mixed Spring Pack 
With 30 different springs 
including battery terminal 
springs, compression 
springs, tension springs 
and loop/return springs. 


Cath 1678 $@95 


Ij 
! 


$495 


Pack of 10 


30 pce 


Universal Transistor Socket 
Suits semiconductor devices from T092 to 
T0100. PCB mounting 8-pin gold 

plated socket insert 

allows for positive 

connection. 

Swiss made quality. 

Cat P 4020 


8175 10 up 51.49 


10 Minute Guide to MYOB 


А great time saver for those 
19 


wii have ie mo тоза 
though Pi manta end 

$1995 M.Y.O.B. 
EER 97 = 


considering buying M.Y.O.B. 
but are not sure. 
what it can do. 


books and for those who are 
Cat B 7035 


Nylon Gear Set 

You get 18 pieces of top quality mini nylon 
gears in an assortment ranging from Drive 
Gears, Worm Gears, Primary and Secondary 
Drive, Reduction Drive and Final Drive. Suits 
most popular DC Micromotors. Shaft holes 
range from 1.5mm, 1.8mm, 1.9mm, 2mm, 
2.1mm, 2.4mm to 2.9mm. Buy 2 packs and 
have 36 different gears for really interesting 
‘experiments in the physics of mechanics. 
Note: Shafts are available through 

your local modelling stores. 

Cat P 9040. 


5Д95/рк 


Assorted Video Drive Belts 
Ideal for video service technicians. 

Sizes include: 
32x 1.2mm 

40 x 1.2mm 

45 x 2.0mm 

56 x 0.8 x 8.0mm 
60 x 1.0mm 

70 x 1.0mm 

76 x 0.6 x 6.0mm 
92 x 1.2 x 10.0mm 
97 x 1.2mm 

98 x 2.4mm 

114 x 1.8mm 

121 x 2.3mm 

91 x 0.6 x 5.8mm 
Cat Н 6016 


Pack of 14 


A few Loose Screws... 

Mixed Computer Screw Pack 
Rebuilding your computer and short of screws? 
Fear no more! 

60 assorted sizes 
makes this а handy pack | s 


Са! Н 1675 ж. 


5395 Pack of 60 | = 


3999 Count Digital 


Multimeter 

Easy-to-use it features large 
3.75 digit LCD, auto polarity, 
pop-out stand, capacitor/ 
diode/transistor/iogic 
Circuit/continuity test, peak 
reading hold and a frequency 
measurement up to 4MHz. 
Complete with soft carry case 


and test leads, $129 


Cat Q 1451 


| 

3-15V 12A Regulated 
DC Power Supply 
Huge 12A supply makes it ideal for service 
organisations and enthusiasts needing a low-noise 
regulated power source. Current up to 12A continuous 
at 15V. Individual voltage and Amp meters, internal 
heatsink, thermally-switched fan, AC mains circuit 
breaker and extensive overload protection are just 
some of the features normally found on more 199 


expensive models. 

Cat D 3812 

Camnis HSC-010 VHF/UHF Scanner 

Covers the 0.5MHz to 1300MHz range with FM(n), 

FM(w) and AM mode reception capabilities. 

| 1000 memory channels for 

| storing your favourite. 

frequencies plus 

10 programmable search. 

banks for more advanced 

users. Battery-free EEPROM 

| memory back-up в also highly PEINE 

convenient. Search step rates 

between 5kHz and 

| 995kHz(selectable in either 

5kHz or 12.5kHz multiples), 

50 there is plenty of flexibility 

when searching for signals on 

different bands which use 

different frequency spacings. 

Search speed is 20 

channels/second. Othe 

features include a Priority 

| channel pius an Attenuator to 
reduce overloads from strong 

| signals. Complete with 4pcs 


AA NiCad batteries 
3399 


and AC charger. 


Cat D 2793 


Build your own??? 
Audio/Video Camera! 


* Based on а miniature black and white CCD 
camera, it's the ideal security camera to guard 
all your gear. 

* Comes with RF modulator so you can use a TV 
receiver as a monitor. 

е In-built infra-red light source for night viewing, so 
even the cockroaches may be seen! 

|e An electret microphone picks up sounds, making 
this a complete security monitoring unit. 

|e Power source required: 12 volts DC 

е Supplied with all components, hardware, camera 
module, video modulator, 12V power adaptor, 
PCB, case and pre-punched screened front panel. 


NEW! 
A great kit 51 59 


ага дгеаї ргісе! 
Voltage Adaptor ? 


* Low cost, versatile regulated DC power 


Mini Stroboscope ? 


* Great as an rpm indicator for electric 


Great NEW kits for you to build 


motors, car engines, electric mixers 
or anything that moves or rotates. 


е Range adjustable from 400 to 4000 rpm. 


* Wide/Narrow switch lets you 
alter width of output pulse to prevent 
blurring at higher speeds. 

* Uses bright white 600mCd LED. 


* Requires 9V battery. 
* Supplied with 
components, 


case and front 
panel label. 
Cat K 3160 


$2350 


hardware, PCB, 


circuit suitable for a wide range of tasks 
like powering external peripherals from a 
PC or running a personal CD player from 
а car's cigarette lighter socket. 

* Uses push-on jumper links to preset 
output voltage between ЗМ to 15V. 

* Output current up to 1.5 amp 
(use optional heatsink). 

* Power source required: 
up to 25 volts DC. 

* Supplied with 
components and PCB. 

* Case optional 
(use H2855). 

* PCB size: 19mm 
x 52mm 

Cat K 3594 


$690 


NEW! 


* Designed to adapt an Arlec 4 charger 
or similar unit. 
|* Power source required: 12 volts DC. 
е Supplied with components, 
PCB and heatsink bracket. 
* Case optional (use Charger case) 
* PCB size: 65mm x 130mm 


Са: К 3127 


$2590 (Eq) изт 


Regulator For Battery Charger 99 
е Tums a ‘bare bones’ 12 мой automotive battery charger into а fully regulated charger. 
е Circuit can be left connected to a battery indefinitely. 


T.E.N.S. Massager 90? 


* Alleviate pain electronically with this 
Transcutaneous Electrical Neural Stimulation 
(ТЕМІ) unit. 

+ Delivers pulses of electrical current through the 
skin via electrodes to simulate the nerves below. 

* Variable output voltage, pulse width, pulse rate with 
continuous and intermittent operation. 

* Frequency output ів 2 to 220Hz. 

* Power source required: 6 volts DC (4 x ‘AA’ cells). 

* Supplied with components, hardware, РСВ, case 
and front panel label (Electrodes are optional and can 
be obtained from most Chemists). 


Cat K 3702 


$7995 SAEZ! Аид эт 


TV Pattern Generator??? 


* Generates high quality colour bars. 

е Produces Dot, Crosshatch and Circle, Checkerboard, 
Red Rastor, White Rastor, Colour Bars 
and Greyscale patterns correctly centred on screen, 

* Direct video output plus RF video modulator output. 

* Audio input for video modulator (to test sound). 

* Patterns and sync stored on ROM with option to 
change pattems. 

* Power source required: 240 volts AC. 

* Supplied with components, hardware, PCB, video 
modulator, EPROM, case and pre-punched 


screened front panel. $149 


Cat K 7380 


ZU Jun/Jul 97 


Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied as to their ability to supply, 
‘sometimes problems can arise in obtaining all of the parts. This means there is a slight chance that availability may be delayed. Rainchecks are available, however if you'd 
like to check beforehand, please don't hesitate to contact your local store. 


Complete that project - по worries ! 


When it comes to constructing that all important project, it Pays to get the best componenis at 
value-for-money prices. Dick Smith Electronics is your one-stop hobbyist store for your soldering and 
component needs with a choice that far surpasses our competitors. And if you get stuck, our expert 
staff are here to sort your technical queries. No worries! 


Handheld Case 
with Battery Compartment and Stand 

Build your own test equipment with this durable case, similar 
to multimeter cases. Solid 
display area can be cut out if 
required. Tongue and groove 
sealing using gasket for snug 
finish. Holds 9V or 2 x “AA” 


Low Power Loss 
Speaker Cables 

OFC cable (oxygen-free copper) 
means high conductivity and 
extremely low power loss. Ideal 
for the most discerning 
audiophile. 
Translucent 


batteries in compartment. insulation 
Professional stand, brass BE saker са тоне а makes it 
inserts and M3 screws - е. 1 unobtrusive. 
supplied. Go Further! 60 x 012mm. 


This medium-duty speaker Мот Са: [ 
cable gives you ће flexibility to 50pF/m. : 
move your speakers around for 

the best possible sound! Аво 6817/2013 885 

| great for wiring up car stereos — 3:25/тецег per 
5-Hour Fast Charger | and alarm systems. 100m roll 
Just slot in the batteries and plug it into | 14 х 0.20mm. 
any mains socket. Charges 2 or 4 “AA” Cat W-2012 

or "AAA" NiCads or 1 or 2 x 9М cells. 55¢/meter 
LED indicator foreach compartment. | 4 

Cat M 9507 $2. 495 | 35 per 


Measures 180 x 100 x 40mm. 
Cat H 2952 $175 


100m гой 
‘Pocket’ Soldering System 
Blow Your Mind 
A Hard Case! Plastic Enclosures Butane powered blow torch, hot blower, hot 
Grey, lightweight enclosures for all your experiments and knife tip and soldering iron, all packed in a 
projects. Great low cost. handy storage case. $89 95 
Ашу «ак 90x 50 x 16mm Cat H 2831 $2.95 Cat T-1374 
J^ ас 90x 50 x 32mm Сан 232 $395 : Weller/portasol 
b Teles сенн А Great For The Home Handyman! 
190x100x40mm  СаН2835 | $10.95 
CASES ШЕ ia Weller Portasol КИ 
Y Ideal for all of those jobs you've been putting 
| МК 7 |ноп'279 NEW! оп: rugged, professiona ө Бага 
Powered soldering iron with large gas 
Moulded Instrument Cases reservoir complete with a range of tips, all 


packed in a solid plastic case. Applications 
include soldering, heatshrinking and 

Tope cutting. 

Cat T-1398 


The ideal instrument and telecommunication case. High impact ABS flame retardant plastic. 

Two-part design with a tongue and groove joint between the top and bottom sections. Specially 
designed end panels of the same material. Top and bottom 
sections are lightly textured which affords a non-scratch 
surface and maintains the high quality finish. Guide slots 
provided for vertical mounting of PCB's. Bosses are 
provided for the horizontal mounting of PCB's. Four МЗ 
Screws are provided to secure the lid and end panels firmly. 

140 x 110 x 35mm Cat 2512 $6.95 

225 x 165 x 40mm CatH 2513 $11.95 

260 x 180 x 65mm CatH 2514 $15.95 


From °6% NEW! 


„MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: 
NSW: *Batemans Bay 725 030 *Bowral 611 000 *Broken Hill 8088 4098 eCootamundra 422 561 eDeniiquin 5881 3672 eDubbo 84 5200 ®Goulburn 
221 288 *Griffitn 624 534 Kempsey 624 395 е ееоп 532 800 *Moree 522 091 Murwillumbah 723 684 ®Tuncurry 545 006 ® Young 82 7772 VIC: eArarat 
5352 2345 @Rairnsdale 5152 5677 ®Benalla 5762 2710 *Colac 5232 1799 *Hamillun 5572 2865 *Horsham 5382 4680 *Morwell 5134 3212 eRosebud 
5982 2225 *Swan Hill 5032 9303 «Матади 5623 4255 eWarrnamboo! 556 15111 QLD: едуг 4783 1566 еВоопан 5463 2606 
sBundaberg 521 785 eCaloundra 5491 8533 eGladstone 72 6660 *Gympie 5483 6677 «Hervey Bay 28 3055 eInnisfail 612 014 ekingaroy 625 777 
*Mackay 511 723 *Maryborough 214 559 еМоззтап 982 200 *Mt. Іза 433 475 TAS: Burnie 6431 9222 eDevonport 6424 8322 SA: е Mt Gambier 
8725 3366 *Whyalla 8645 4764 WA: eAlbany 9842 3404 eBunbury 9721 6222 *Busselton 9754 2991 eGeraldton 9921 1278 ekalgoorie 9091 8550 
*Mandurah 9581 4940 Stores Across Australia & New Zealand 


749 


Now Right now you can get up to $40 CASH BACK from uniden. 

N Li when you purchase опе of our great Uniden scanners. 50 now’s the best time 
о іо get into scanning а truly remarkable prices. 
120XLT Scani 


This convenient han 
scanner provides nine-band 
VHF/UHF coverage 
including Airband, 100 “ 
memories and improved 760XLT Mobile/Base Scanner 9000XLT Desktop Scanner 
super fast scan and search 9 Designed for ease of operation. Whether Ап outstanding performer, the Uniden 
features. Complete with at home or in your car, the 760XLT has а | 9000XLT is now even better value. It 
NiCad battery pack, AC great array of features like a back-lit digital sports a large back-lit LCD screen, 
charger and detailed display, 100 memories, nine-band speedy Twin Turbo operation and 500 
instructions. Frequency | coverage, automatic search, five memories, 4 selectable step rates, 10 
coverage is 66-88, 108-174 - selectable search presets, scan delay and priority channels and АМ, FM narrow and 
and 406-512MHz direct keypad channel access. Complete | FM wide reception modes. Frequency 
Cat D-2752 $299 with mounting bracket, DC power cable, coverage is 25MHz to 549.95MHz and 

5 pop-out stand, antenna and АС Adaptor. 760МН2 to 1300MHz. Supplied complete 

Covers 66-88MHz, 118-174MHz with an AC adaptor and telescopic 


406-512MHz and 806-956MHz ntenna. 
Cat D 2760 NEW Low price 299 Cat 0.2790 3499 
unien $20 CASHBACK Аш unien 920 CASHBACK Suas | unten #40 CASHBACK ялы: 


For the professional who wants the best. 
Save $100 on the Yaesu FRG-100 Communications Receiver 


Provides extended receiver coverage of the 50kHz to 30MHz range in AM, SSB, CW and FM (optional) modes. Receiver modes 
and the most-used features instantly accessed at the push of a button. A back-lit LCD screen shows the frequency down to 10Hz 
resolution as well as an impressive array of status indicators so you can see at a glance the receiver functions being used. New 
features include: user-programmable tuning steps, 50 tunable 
memories (which store frequency, mode and filter setting), sharp IF 
filters for improved SSB reception, a special memory group scanning 
mode and IF bandwidth selection by mode. Convenience features 
such as twin 12/24 hour clocks, a programmable on/off timer and 

16 pre-programmed international shortwave bands are provided. SSB 
carrier offset function allows you to customise the receiver's audio 
performance. Requires 12-14V DC at 1.54 


Cat D-2790 | 
аена SAVE $100 $ | 
but may be ordered. | 


PHONE, FAX & MAILORDER SERVICE 


| For further information, orders or the location 
| ‘of your nearest store call: 
| AUSTRALIA Phone: 1300 366 644 (Local Call Charge) 
| Or Fax: (02) 9805 1986 ог write to: 
Dick Smith Electronics, Mail Orders, Reply Paid 160 
| PO Box 321 NORTH RYDE NSW 2113 
| NEW ZEALAND Phone: (09) 488 2198 or (09) 488 2135 
Ог Fax: (0800) 800 290 or write to: 
Dick Smith Electronics, Mail Orders Division, Private Bag 102-803 
North Shore Mail Orders Division, Private Bag 102-903 


North Shore Mail Centre, Auckland 
All major Credit Cards accepted. O/Nite Courier available. 
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By JULIAN EDGAR 
Photos: GEORGINA COBBIN 


The 300mm stormwater pipe which forms the main boi 
enclosure can be cut with an electric jigsaw. 
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"p F YOU'RE TIRED of subwoofer 

designs that have internal volumes 
AL the size of a road tanker or stand 
as tall as a refrigerator, this one's for 
you. The Bass Barrel has an effective 
volume of only 20 litres and uses two 
6.5-inch woofers. But it can still pro- 
duceroom-shaking bass, especially in 
smaller houses. In fact, the Bass Bar- 
rel would be ideal for use in a flat or 
unit in company with two small satel- 
lite speakers. 

The design is also well-suited to in- 
car duties where the small air volume 
inside the car's cabin improves the 
bass response even further. It can eas- 
ily be accommodated in the boot or 
the rear hatch area of a compact car. 

While we aren’t going to claim that 
the Bass Barrel will transport you to 
an actual rock concert, it delivers im- 
pressive performance for such a small 
package. The enclosure was designed 
using the brilliant Bass Box computer 
program, with literally hundreds of 
designs modelled on the screen be- 
fore this one was selected. This ap- 
proach bears no comparison with past 
design methods which relied on ta- 
bles, graphs, rule-of-thumb and build- 
it-and-listen techniques. 

Now you can adopt an intelligent 
approach to subwoofer design and to 
designing other types of loudspeaker 
systems as well. 

The subwoofer was designed with 
several aims in mind. It had to: (1) use 
a compact, easy-to-build enclosure; 


1 
| 270 х 55 0 
тор | T а 
| =-= = 
8 
pan 
ши 230 EM каж мда 
370 | 


SIDE VIEW OF ENCLOSURE 
MATERIAL: 303mm ID STORM WATER PIPE 
20mm MDF PARTICLEBOARD 
DIMENSIONS ІМ MILLIMETRES 
Fig.1: the internal layout of the Bass Barrel. It is built inside a short length 
of 300mm plastic stormwater pipe. Note that the 63mm ID vent exits 
through one end panel, while the 55mm ID vent exits through the other. 


(2) have reasonably high efficiency; 
and (3) have a good bass response. 
The design is based on two Altronics 
C3086 6.5-inch Redback woofers. 
These are mounted face-to-face in 
what is called a compound isobaric 


The three internal baffles (left) are cut from 20mm Medium Density Fibreboard. 
This is the central baffle, which has holes for the two vent tubes and the speakers. 

The tuned-length ports (above) are made from 55mm ID and 63mm ID plastic pipe. 
Both ports are 270mm long. 


configuration — see Fig.1. Mounting 
the drivers in this manner reduces 
non-linear distortion and, more im- 
portantly, reduces the required enclo- 
sure volume to just half that required 
for a single driver! The downside is 
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that the sensitivity of the compound 
pair is reduced by 3dB compared to a 
single speaker design (with a 1W in- 
put) but this can be compensated for 
by careful box design. Note that the 
two 8Q drivers are mounted in paral- 
lel, which means that the design has a 
nominal impedance of 40. 

So what sort of box design have we 
used? It’s called a 6th Order (A) 
Bandpass Double Vent design or more 


CUT-OUT 
FOR 63 ID 
PORT 


CUT-OUT 
FOR 55 ID 
PORT 


CUT-OUT FOR 
6.5" DRIVERS 


CENTRAL BAFFLE 


The baffles, ports and speakers are arranged inside the main 300mm tube as 
shown here. The smaller 55mm ID vent tube is in the foreground. 


precisely, with the speakers mounted 
as in Fig.1, a Compound Isobaric 6th 
Order (A) Bandpass Double Vent de- 
sign. Now even if you never make it, 
you can still impress others with your 
new-found knowledge! 

A bandpass enclosure basically has 
two separate chambers, so that each 
side of the driver works into a sepa- 
rate air volume. The bass frequencies 
produced result from air movement 


Fig.2 (left): the central 
baffle requires holes for 
the paired drivers, the 
small vent and the large 
vent, The exact 
positions of the holes is 
not critical; just arrange 
them as shown here. 


MATERIAL 20mm MDF PARTICLE BOARD 
DIAMETER TO SUIT ID OF STORM WATER PIPE 


The three baffles are glued one-by-one insi 
such as Liquid Nails. 


in the vent or vents that are used to 
tune the chambers. While there are 
numerous types of bandpass boxes, 
the 6th order (A) design described 
here vents both chambers to the out- 
side but has no connecting port be- 
tween the chambers. 

So why use a bandpass design rather 
than a conventional bass reflex or 
sealed enclosure? The answer is that a 
bandpass design is especially suited 


IL. 


то 
AMPLIFIER 


Fig.3: the drivers are wired out 
of phase so that their cones 
travel in the same direction. 
When one cone move forwards, 
the other moves backwards 
and vice versa. 
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main cylinder using a building adhesive 


to subwoofer applications because 
both the upper and lower frequency 
roll-off points can be controlled, mean- 
ing that it can be used without a cross- 
over (although we don’t recommend 
this), The enclosure can also be de- 
signed to give a very good low fre- 
quency response and the distortion is 
low. On the list of negatives, a band- 
pass design has a narrow bandwidth 
and is generally more complex to build 
than a conventional enclosure but we 
reckon we've solved that last prob- 
lem. What's more, a subwoofer should 
only have a narrow response, so lack 
of bandwidth is not really a problem 
at all. 

Fig.1 shows the layout of the Bass 
Barrel enclosure. A 15-litre volume is 
used on one side of the drivers and a 
5-litre volume on the other side. The 
larger of the two volumes is tuned to 
38Hz via a 55mm-diameter vent which 
is 270mm long, while the smaller vol- 
ume is tuned to 75Hz by a 63mm 
diameter vent, also 270mm long. 

The ports are cunningly arranged 
so that they are entirely within the 
enclosure. This is harder to arrange 
than it sounds, given that each port is 
longer than the longest dimension of 
the volume it is venting! The trick is 
to vent the front chamber through the 
rear panel and the rear chamber 
through the front panel. 

Comparing the predicted perform- 
ance with both bass reflex and sealed 


This photo shows the partially completed unit with the first end baffle and the 
smaller vent tube in place. Quilt wadding is used on all exposed surfaces. 


The middle baffle must be positioned exactly 250mm down from the end of the 
main tube. 


enclosure designs shows the advan- 
tage of using a bandpass approach. 
The predicted -3dB point is 36Hz for 
the Bass Barrel design, 60Hz for the 
best ported box design, and 100Hz for 
the best sealed box. And importantly, 
that's with the same input signal level 
—a point sometimes overlooked when 
comparing different box designs that 
vary in sensitivity. 

Incidentally, in а car the Bass Barrel 


has a predicted -3dB point of 29Hz. 
Fig.4 shows the normal and in-car 
predicted response curves. Subse- 
quent testing has shown that the com- 
pleted subwoofer lives up to its mod- 
elling predictions. 


Gathering the parts 

The main body of the enclosure is 
made from 300mm plastic stormwater 
pipe, while the baffle and end pieces 
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and pushing it into place. 


are cut from 20mm medium density 
fibreboard. The vents are made from 
PVC pipe. Plastic stormwater pipe was 
chosen for the main housing instead 
of an all-MDF design because of the 
difficulty that many home constructors 
have cutting straight lines through 
sheets of fibreboard. However, if you 
would prefer to build an all-MDF en- 
closure, see the breakout box. The en- 
closure was lined with acoustic mate- 
rial in the form of quilt wadding. 
The 300mm PVC stormwater pipe 
used is a thick-walled design. It is 
available from major plumbing sup- 


Seal around the edge of the speaker connector before turning over the last baffle 


ply businesses but although less than 
half a metre is needed for the enclo- 
sure, the minimum that will be avail- 
able is almost certain to be a metre. Be 
warned though that some businesses 
will ask that you buy a full length of 
six metres and that’s not really a vi- 
able proposition! 

If you do find it impossible to buy 
the pipe in short lengths, talk to plumb- 
ers at major industrial building sites 
and see if you can scrounge an off-cut. 

The plastic pipe used for the two 
vents is commonly available from 
hardware stores. Note that it has been 


Eight countersunk MDF screws are used to hold each of the internal baffles 


the main tube. 
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securely in place. These should be evenly spaced around the circumference of 


specified according to its inside dia- 
meter (ID), because that's what's im- 
portant to the design. The 63mm ID 
pipe is used for wastewater plumbing 
under sinks, etc, while the 55mm ID 
variety is pressure water pipe. 

The 20mm-thick medium-density 
fibreboard (MDF) is also commonly 
available from hardware stores, while 
the quilt wadding is available from 
cloth supply shops like Spotlight. We 
covered the Bass Barrel in a stretch 
automotive carpet called Meltrim® 
which is available from auto trimmers, 


Cutting the materials 


Begin the construction by cutting 
the main 300mm-diameter tube to a 
length of 370mm, making sure that 
the ends are square. This done, care- 
fully measure the inside diameter of 
the tube and use this measurement to 
mark out the three MDF discs. The 
three MDF discs can then be cut out 
using an electric jigsaw. 

The next step is to cut a hole for the 
speakers plus holes for each of the 
two vents in one of the discs - see 
Fig.2. This disc becomes the central 
baffle. You will also have to drill a 
small hole for the speaker leads to 
pass through. 

Next, using the centre disc as a tem- 
plate, mark the location of the large 
port on one of the end discs and the 
location of the small port on the other 
(ie, each end disc should have only 
one hole). Cut these holes using a 
jigsaw and carefully sand them so that 
the port tubes are a good fit. The two 
port tubes can then each be cut to a 
length of 270mm. 


Final assembly 


The first step in the assembly is to 
fit the end baffle with the small hole 
to one end of the main cylinder. Use 
Liquid Nails? (or some other similar 
building adhesive) to bond the disc 
into place, then fit eight evenly-spaced 
MDF screws around the outside of the 
cylinder to further secure the baffle. 
Countersink the holes so that the screw 
heads sit flush with the surface of the 
tube. 

Next, fit the 55mm ID vent tube into 
place and seal the gap between the 
tube and the baffle using Silastic® ora 
similar sealant material. Note that this 
sealant should also be applied when 
ever a vent tube goes through a baffle. 
You should also glue quilt wadding 
(or Innerbond material) to all exposed 


{ The Bass Barrel takes up almost no space at all. A CD is 


interior surfaces as you assemble each 
stage of the Bass Barrel. 

The next step is to mount the speak- 
ers on the centre disc. Unlike conven- 
tional speakers which are slipped 
through the mounting hole from the 
front, the Bass Barrel speakers are 
mounted face against the baffle. Mark 
out the mounting holes on one side of 
the baffle, then drill the holes and bolt 
the speakers together from either side 
of the baffle. 

Wire the speakers together as shown 
in Fig.3. Note that the positive termi- 
nal on each speaker joins to the nega. 
tive terminal of the other speaker. 
When you have finished the wiring, 
connect а 1.5V battery across the main 


"Testing on top of the unit to give an idea of the scale. 


Fig.4: the predicated free-air and in-car response curves for the Bass Barrel. 
The blue line shows the in-car response. The design was produced using the 


Bass Box loudspeaker program. 
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plastic stormwater pipe 

1 600 x 700mm piece of 20mm- 
thick Medium Density 
Fibreboard (MDF) 

1 270mm length of 55mm ID. 
plastic pipe - 5 

1 270mm length ої 63mm ID 
plastic pipe 

1 930 x 300mm piece of thin 
quilt wadding 

1 1-metre length of heavy-duty 
figure-8 hook-up wire 

32 MDF screws, 20mm long 

4 3mm x 40mm-long bolts plus 
nuts and washers Е 

1 loudspeaker terminal block 

Miscellaneous 

Liquid Nails® or similar building 

adhesive; Silastic® or similar 

silicone sealant; Meltrim® auto- 

‘motive carpet; mesh grilles. 


speaker lead and check that the 
speaker cones both move in the same 
direction. If they head in opposite di- 
rections, reverse the connections to 
one of the speakers. Don’t forget to 
seal the speaker wire hole through the 
baffle with Silastic?. 

Once the speakers are in position, 


к < SE 


slide the centre baffle down the main 
cylinder and over the small vent tube. 
Position it so that its upper surface is 
exactly 250mm down from the top of 
the tube, then use Liquid Nails? and 
screws to hold the baffle in place. 

The large vent can now be installed. 
Push it down into the central baffle 
until its end is flush with the end of 
the main cylinder, then seal the baffle 
holes. This done, cover the inside of 
the cylinder with quilt wadding and 
do the same to the inside of the re- 
maining end baffle. 

Finally, mount the terminal block 
on the end baffle, wire it to the speak- 


----- 
г 
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І The Redback 6.5-inch woofers used in this project are available only from Altronics. 1 
1 Wehave negotiated a special deal with Altronics, so that instead of paying 890 forthe Wl 
] two speakers you'll pay only $69 plus $5.50 freight. Phone 1800 999 007 to place 

|] your order, or fill in and post or fax the coupon below. 

| Please send me two Redback 6.5-inch woofers (Cat. C3086) at the special price of 

1 $69.00 + $5.50 p&p. Enclosed is my cheque/money order for $74.50 or please debit 1 
pow О Bankcard О visa Card О MasterCard r 
V само. | | | T 1L TJ 4 1 
І 1 
|] Signature. Card expiry date. / І 
І Мате І 
І PLEASE PRINT 1 
|] Street І 
І Suburb/town. Postcode. : 
1. Send coupon to Altronics, PO Box 8350, Perth Business Centre, WA 6849; or fax (08) 9328 3487 | 
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We used a cutdown speaker grille and a shortened plastic stormwater fitting to 
form a grille for each of the ports. However, there is some port noise with this 
arrangement, so you may care to leave the grilles off. 


ers and then glue and screw the baffle 
into place. The end of the large vent 
should sit flush with the outer surface 
of the end baffle when it is in place. 
As before, seal the gap between the 
vent and the baffle. 


Testing 

Let the glues and sealants dry prop- 
erly before trying it out — preferably 
overnight! To test it, connect the Bass 
Barrel to an amplifier and a music 
source but don’t connect any other 
speakers to the system at this stage. 
You should not be able to hear very 
high frequencies (treble), while the 
bass should be a tight thump, thump. 
If there are any loud buzzes or whis- 
tles, you've got air leakage problems 
and the gaps will have to be tracked 
down and sealed. 

As with all subwoofers, the best 
sound will come if the Bass Barrel is 
driven by a dedicated amplifier work- 
ing with a crossover circuit. A suit- 
able "Subwoofer Controller" was de- 
scribed in the December 1995 issue of 
SILICON CHIP and is available from 
Altronics as a kit of parts. This design 
features adjustable cutoff frequency 
and level controls and even includes 
automatic power switching for the 
subwoofer power amplifier. 

We don’t recommend connecting 
the Bass Barrel across one of your 
existing speakers without a crossover 
network, as this could unduly load 
the output circuit of the amplifier. 

Our Bass Barrel was covered in 
Meltrim®, a stretch automotive car- 


BUILDING AN ALL-MDF ENCLOSURE 


230 


80 


270 
? 


x 55 0 
ORT 


300 
320 


340 


SIDE VIEW OF ENCLOSURE 


MATERIAL 10mm MDF PARTICLE BOARD 


DIMENSIONS IN MILLIMETRES 


CUT-OUT 
FOR 63 ID 
PORT 


CUT-OUT FOR 
6.5" DRIVERS 


END VIEW OF ENCLOSURE WITH 
DETAILS OF SPEAKER BAFFLE SHOWN 


Fig.5: if you don't want to use 300mm plastic stormwater pipe (or can't get hold of it), the same basic design can be 
made entirely from MDF, with 10mm-thick material recommended. This diagram gives the dimensions. Make sure 


that all the joints are well sealed. 


pet. To tidy the ends of the cylinder, 
we covered the carpet joins with a 
rubber moulding which is readily 
available from specialist rubber shops. 
Alternatively, the countersunk screw 
holes can be suitably filled, the enclo- 
sure sanded smooth (use only very 
fine sandpaper on the plastic of the 
main cylinder) and the unit painted. 


Mesh grilles 


We used mesh grilles (cut down 
from a larger grille) over the ports, 
with the surrounds made from suit- 
ably shortened plastic stormwater fit- 
tings which were painted black. Note, 
however, that the mesh grilles cause 
some port noise to occur, so leave 
these out if very clean bass is required 
(the noise is only very minor). 

So there you have it — a compact 
subwoofer that delivers superb bass, 
costs vory little and is easy to build. It 
sure changes perceptions that bigger 
is always better when it comes to a 
subwoofer. sc 
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Fig.6: the impedance curve for the Bass Barrel subwoofer. The 
minimum impedance is just under 40 which means that the 
Bass Barrel represents a safe load at all frequencies of interest. 
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Timer with 
240VAC switching 

This circuit is 240VAC mains pow- 
ered without using a transformer so 
the critical 0.47uF 250VAC X-class 
capacitor must not be substituted fora 
capacitor with inferior ratings. X-class 
capacitors are designed to go open- 
circuit in case of malfunction. The 
momentary pushbutton switch 51 and 
the relay must also be mains-rated 


240VAC 


240VAC 


CIRCUIT NOTEBOOK 


leas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


and the circuit must be built so that it 
is fully isolated. 

The timer is started by pushing the 
momentary pushbutton to feed power 
to the bridge rectifier via the 0.47uF 
capacitor. This capacitor's reactance 
limits the voltage to the bridge recti- 
fier and the remainder of the power 
supply while the zener diode limits 
the resulting DC supply to 15V. 

The 15V supply powers a 555 timer 
connected as a monostable multi- 
vibrator. As soon as power is applied 
via switch S1, pin 3 of IC1 goes high to 
turn on relay RLY1. One pair of the 
relay's contacts (RLY1a) then close to 
continue feeding power to the bridge 
rectifier after switch S1 is released. 
Pin 3 stays high for the time period 


WARNING! This entire circuit floats at 240VAC 
and is potentially lethal. Do not build it unless you 
know exactly what you are doing. 


TO LOAD 


1.1RC, with В and C being the compo- 
nents at pins 6 & 7. With the 10MQ 
resistor and 330uF capacitor speci- 
fied the time will be about опе hour 
although the actual period will de- 
pend largely on the tolerance and leak- 
age current of the capacitor, 

The second pair of relay of contacts 
(RLY1b) will connect the load to the 
240VAC mains supply. After the mono- 
stable times out, pin 3 of IC1 will go 
low, the relay will be de-energised 
and both relay contacts will open to 
disconnect the mains supply from the 
circuit and the load. The suggested 
relay has 10A contacts and a 5000 
coil. 

M. Frankowski, 

Warszawa, Poland. ($35) 


Pistol target 
frame timer 


This target frame controller has been 
designed to make the target turn away 
for seven seconds then face the shooter 
for three seconds; this cycle repeating 
five times. The target then faces away 
until the circuit is reset manually. 

1С9 is used as a start latch, such that 
when the start button is pressed, pin 1 
of IC9 goes from low to high and stays 
high (unless reset), enabling pin 1 of 
AND gate IC2a. Transistor Q1 is bias- 
ed on when power is applied to the 
circuit (target facing) by virtue of 
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exclusive-OR gate IC10a and inverter 
IC11a. Q1 turns off when the start 
button is pressed, starting the first 7- 
second off period. 

Atthe same time as the start button 
is pressed, the high on pin 1 of AND 
gate IC2a allows 1-second pulses from 
IC3to clock divide-by-10 counterIC7. 
IC7 counts to seven and is then 
stopped by AND gates IC8b & IC8c. 
The high at pin 4 of IC8b does several 
things: it clocks IC12 to its first cycle 
count of five; it causes Q1 and relay 
RLY1 to turn on; and it enables pin 11 
of IC2d to send clock pulses to divide- 
by-3 counter IC5. 


Pin 4 of IC2c goes high at the count 
of 3 and causes pin 3 of IC8a to go 
high. This has several outcomes: ІС5 
is reset via pin 4 of IC11c; Q3 & Q2 
turn on to reset IC7 back to zero; and 
pin 5 of IC7 goes low, which turns off 
Q1 and relay RLY1, thus turning the 
target away. This cycle repeats five 
times; ie, six off periods each seven 
seconds long and five on periods each 
three seconds long. 

1C12 counts the number of off peri- 
ods such that when it counts to 6, pin 
5 goes high. This takes the clock in- 
hibit input (pin 13) high which inhib- 
its further counting and disables pin 8 
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02 
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of IC2b. preventing pulses from IC3 

from clocking the rest of the timer. 
IC6 & IC4 convert the BCD outputs 

of counters IC5 & IC7 to drive the 
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common cathode displays (LTS5303- 
AR, etc). These indicate the progress 
of the counters. The relay switches 
+12V to the target solenoid which con- 


trols an air valve to rotate the target 
frame to the shooter. 

Р. Howarth, 

Gunnedah, NSW. ($50) 
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The ins & outs of sound cards 


Sound cards have been around for quite some 
time and have improved from the mono 8-bit 
sound card up to the stereo 64-bit sound card 
with 3D enhancement. Sound cards can also 
handle MIDI (Musical Instrument Direct 


Input). 


With the increased use of sound on 
the Web and better quality sound ef- 
fects in games, sound cards have be- 
come more important than before and, 
at the same time, more complex. A 
sound card also lets you listen to CDs 
and audio files and allows you to 
record sound signals fed in via the 
line input socket or via a microphone 
connected to the microphone input. 


VCRs and most audio equipment. 
The Line Out socket delivers audio 
signals at line output voltages. Any 
sound produced by the sound card is 
made available at this connector and 
is in the order of 1V, which is gener- 
ally the standard for line outputs. I 
say generally because some units pro- 
vide signal outputs of 1.5V or even 2V. 
The Line Out connector can be con- 


It is important that the resources allocated to 
the sound card do not conflict with other 
devices. If conflicts do occur, there are a 
number of ways of changing the current setup, 
depending on the type of card you have. 


Most sound cards come with five 
sockets on their backplane bracket. 
These sockets are: Mic In, Line In, 
Line Out, Speaker Out and Midi/Joy- 
stick. 

The Mic In socket accepts low level 
input signals from the microphone 
and these are typically only a few 
millivolts, The Line In is for line volt- 
age signals and these are typically 
around 1V. These voltages are gener- 
ally found on the line level outputs of 
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nected to a set of amplified speakers 
orto your home stereo for even greater 
volume output. 

The Speaker Out socket (stereo) de- 
livers an amplified Line Out signal 
and is connected directly to a pair of 
speakers. People sometimes mistak- 
enly connect amplified speakers to 
this socket, which results in massive 
distortion due to signal overload. If 
you find that you get massive distor- 
tion and a lot of sound output at low 


volume settings, check your connec- 
tions to the sound card. Amplified 
speakers must be connected to the 
Line Out socket. 

The Midi/Joystick connector is a 
dual-purpose connector that can ei- 
ther be used for Midi input or to ac- 
cept a joystick, the latter being the 
most popular. Midi is used primarily 
by musicians and only rarely for home 
use, which is why this socket doubles 
as a joystick connector. Joysticks are 
great to use in some games but be 
warned: a cheap joystick is just that 
... cheap. If you want a joystick that 
really works, you will have to pay a 
bit more than $30. Owners of cheap 
joysticks will understand this state- 
ment. 


Sound card hassles 


Sound cards, although great to have 
and often a necessity, have tradition- 
ally been a common source of prob- 
lems. Fortunately, most modern sound 
cards are exceptionally well made and 
with the advent of Plug and Play are 
now also easy to set up. 

It is imperative that the sound card 
be set up correctly, whether it be for 
Windows 3.x or Win95 or DOS. You 
need to know the sound card's IRQ 
(interrupt request) number, port set- 
ting and the DMA channel. Stereo 
cards often require two DMA chan- 
nels, while the Midi section also re- 
quires a port setting. 

In Windows 95, this information is 
usually found automatically during 
the Plug and Play installation routine. 
Conversely, in Windows 3.x you have 
to feed in all the necessary informa- 
tion yourself. You glean this informa- 
tion when you install the card (most 
sound cards now come with software 


You can check the 
resources assigned 
to the sound card 
via the System 
Properties dialog 
box (Windows 95). 
This is brought up 
by double-clicking 
the System icon in 
Control Panel, 


Input/Output Range 0220-0226 
Input/Output Range — 0530-0537 


Conflicting device list: 
lo confiicts. 


that tells you the current setup). 

It is important that the resources 
allocated to the sound card do not 
conflict with other devices. If con- 
flicts do occur, there are a number of 
ways of changing the current setup, 
depending on the type of card you 
have: 

(1) Pre Plug and Play cards - in the 
old days, hardware jumpers on the 
board determined the setup. To change 
these jumpers, you had to open the 
computer, remove the sound card and 
reposition the jumpers in accordance 
with the instructions in the manual. 
The card then had to be replaced and 
tested again. 

(2) Almost Plug and Play cards - 
Plug and Play may be new but there 
have been Plug and Play “wannabes”. 
These were the cards that used soft- 
ware to alter the settings for you. This 
meant that you did not need to open 
the case when there were problems; 
instead, you could quickly reconfigure 
the card using software. 

However, you still had to select the 
settings yourself and the software 
could not detect possible conflicts. 
This meant that settings were gener- 
ally chosen on a trial and error basis. 

(3) Plug and Play — with Plug and 
Play, the cards became smarter and 
we moved into a new era of comput- 
ing that allowed almost anyone to add 
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clicking the Device 
Manager tab, 
selecting the 
device, clicking 
Properties and 
then selecting the 
Resources tab. 


hardware. Plug and Play does what 
we have been asking for, for a long 
time: it asks the card what resources it 
wants and checks whether they con- 
flict with those used by other devices. 

If they don’t, those resources are 
allocated to the new device. If they 
do, the system automatically makes 
changes to avoid such conflicts. All 
this is done by the system BIOS dur- 
ing the boot-up sequence. When you 
want to change the settings, you can 
quite often do it on the fly; ie, you can 
change the settings without resetting 
the computer or restarting Windows 
95. 

The important thing about Plug and 
Play is that it works without asking us 
any questions. 


Port conflicts 


Although IRQ conflicts are gener- 
ally the cause of sound card prob- 
lems, port conflicts can be a problem 
too. When you havea conflict, always 
check the port settings as well. DMA 
settings can also cause problems, so 
make sure these are correctly аПо- 
cated. As a general rule, you can allo- 
cate DMA channels 1 and 5 to a sound 
card. 

Early sound cards were 8-bit de- 
signs that gave reasonably good sound, 
although a relatively low sampling 
rate meant mono sound output only. 


The later 16-bit cards effectively dou- 
bled the rate at which the data could 
be transmitted, thereby allowing stereo 
sound to be produced. Sound card 
technology has since advanced even 
further, giving higher sampling rates 
and better quality sound. 

The 32-bit sound card is now the 
card of choice for sound enthusiasts 
and music professionals. Of course, a 
32-bit card costs more than its 16-bit 
cousin. A 16-bit card such as the 
Sound Blaster Vibra16, for example, 
costs $150-200, whereas the 32-bit 
Sound Blaster AWE32 costs around 
$500. But wait - Һе 64-bit sound card 
has now made its appearance which 
means that prices for 32-bit sound 
cards are on the way down. 


Sound cards & network cards 


Network cards and sound cards 
sometimes do not work well together. 
If you use a network card in a busi- 
ness environment and are experienc- 
ing troubles, try removing the sound 
card. Quite often that fixes the prob- 
lem. If so, try changing the settings for 
the network card and try again. 

Of course, it is not necessarily the 
sound card that is at fault in these 
circumstances but it can get in the 
way by competing with the network 
card for resources. If necessary, leave 
the sound card out altogether. After 
all, sound is not that important on a 
business computer when you're try- 
ing to make money. 

If you must have both types of card, 
try changing the sound card. The bet- 
ter sound cards have more options 
when it comes to configuring them, 
which means that you should be able 
to avoid potential conflicts. Cheaper 
sound cards can also conflict with the 
BIOS settings of some SCSI cards. 


Personal preferences 


From a personal standpoint, I've 
always found that Creative's Sound 
Blaster range works extremely well. 
These sound cards come with excel- 
lent manuals and they are now all 
Plugand Play which makes them very 
easy to install. Best ofall, the Plug and 
Play feature actually works, provided 
of course that you have a Plug and 
Play BIOS and are using Windows 95. 

Another reason for choosing the 
Sound Blaster range is that Creative 
continually upgrades the software and 
makes it readily available via the 
Internet. sc 
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Pt.1: By LEO SIMPSON & BOB FLYNN 


O MATTER WHICH WAY you 

look at it, this is a big power 

amplifier. It’s physically big, it 
needs a big power supply and a big 
fan-cooled heatsink and it delivers lots 
of power. A pair of these amplifiers 
would be the basis of a magnificent 
stereo system for the home, especially 
if you have a large listening room. 

Perhaps you might think that a 500 
watt per channel stereo system would 
be too much. The answer to that de- 
pends on what sort of music you like 
listening to and how efficient your 
loudspeakers are. If you like rock mu- 
sic with its fairly limited dynamic 
range (ie, loud all the time), then a 
1000 watt system would be going over 
the top. But if you listen to a lot of 
classical piano music and your speak- 
ers are of only average efficiency, then 
500 watts per channel might not be 
enough! 

One of the authors of this article has 
a large piano in his (large) lounge- 
room and often has the opportunity 
(every day) to compare the real piano 
with CDs played through the Studio 
200 power amplifier published in the 
February 1988 issue of SILICON CHIP. 
‘That amplifier has a music power out- 
put of 120 watts per channel into 8Q 
and 190 watts per channel into 40. In 
a straight comparison for absolute 
loudness and dynamic range, the real 
live piano, played by an accomplished 
pianist, wins every time. 

We're not talking about ridiculously 
loud music here —just a piano compe- 
tently played. What is not commonly 
realised is that the piano is probably 
the most difficult musical instrument 
to accurately record and reproduce 
because of its huge dynamic range — 


Do you want a big power amplifier for musical instrument 
or PA use? Something with real grunt? Well here it is, the 
biggest power amplifier ever described in an Australian 
magazine and probably the biggest published anywhere in 
recent years. It delivers 500 watts RMS into a 4Qload and 
278 watts into ап 82 load. 


AUGUST1997 25 


^08-О- 


HuldlidWv MOOS + 


звиноз 102 NOLLIS 
3IONIS ól/0Ed Sdllldd NO 
пома Vid шщ "сс: 328 


(маха 
ме 


СОАТ 
за 


0022 о 
395 
дизум 
то 
юз 
о 
jar 
АП 


MOWA мож OMIA 
SNC 28 


SILICON CHIP 


26 


4 


Fig.1: the circuit uses 12 output 
transistors in a complementary 
symmetry arrangement, driven by an 
MJL21193/A pair; ie, the same as the 
output transistors. Short circuit 
current limiting is provided by 024 & 
025. The supply rails are «80V so we 
have had to specify high voltage 
transistors for the input differential 
pair, Q1 & Q2. 


even when it's not being played par- 
ticularly loudly, most amplifiers and 
loudspeakers are not up to the task. 
Buta pair ofthese new power amplifi- 
ers and large loudspeakers to match 
would certainly cope with any CD of 
classical piano! 

Without getting too much ahead of 
ourselves, this new amplifier design 
produces only about 5dB more power 
than the 1988 design so the difference 
in absolute loudness won't be huge. 
On the other hand, it will be notice- 
ably louder and will be far less likely 
to be over-driven than the older de- 
sign. 


Background to the design 

It's been a long time coming, this 
amplifier. It was first mooted more 
than 12 months ago in 1996 and we 
have made several false starts since, 
only to come to a stop as component 
availability or suitability stopped us 
from proceeding further. 

Also along the way we produced a 
full bridge design, effectively two 
power amplifiers on the one PC board 
which drive the single loudspeaker in 
anti-phase. The driving voltages from 
the two amplifiers add and so the 
power delivered is the sum of the 
power outputs from the two amplifi- 
ers. The advantage of the bridge de- 
sign is that the amplifier supply 
voltages can be substantially less than 
the equivalent large single-ended am- 
plifier. 

The lower supply voltages mean 
that the electrolytic capacitors in the 
power supply are less expensive and 
the transistors used throughout the 
amplifier can have a lower voltage 
rating. In practice, it was the rarity of 
suitable high voltage high current 
driver transistors that pushed us along 
this line of development. 

However, the resulting bridge am- 
plifier proved to be not as efficient as 
a single-ended design and with the 
heatsink available to us at the time, it 
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Fig.2: these are the load lines for 40 and 80 operation. The straight lines are for 
resistive loads while the arched lines are for reactive 40 (2.830 + j2.830) and 
80 (5.60 + 5.60) loads. The concave lines show the 1200W power hyperbola 
(dotted) and the one-second SOAR curve for six MJL21193/4 power transistors. 
As you can see, the reactive 40 load comes quite close to the one-second SOAR 


curve. That is why a total of 12 output power transistors is required. 


proved impossible to cool it effectively, 
even with two fans! 

After running up that blind alley, 
we went back to the drawing board. 
This time we were successful, with a 
bigger heatsink, fan cooling and a ther- 
mal cutout. And instead of using con- 
ventional driver transistors, we used 
power output transistors in the driver 


Specifications 


.. 278 watts into 80; 500 watts into 40 
315 watts into 8Q; 590 watts into 40 
-0.3dB at 20Hz and 20kHz (see Fig.8) 
.. 1.43V RMS (for full power into 80) 
typically less than .01% 

... 117dB unweighted (20Hz - 20kHz); 


Output power .. 
Music power ..... 
Frequency response 
Input sensitivity .. 
Harmonic distortion 
Signal-to-noise ratio .. 


Damping factor... 
Stability ..... 


stages. The power transistors speci- 
fied have the advantage of being much 
more rugged and with a minimum 
gain-bandwidth product of 4MHz, 
their high frequency performance is 
just as good as many driver transistors 
such as the commonly used Motorola 
MJE340/350 pairs. 

The result of all the development 


122dB A-weighted 


2170 at 100Hz & 1kHz; >75 at 10kHz 
unconditional 
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Fig.4: THD (total harmonic distortion plus residual noise) versus power at 1kHz 


into an 80 load. 


work is an amplifier capable of deliv- 
ering 500 watts into а 40 load at .04% 
harmonic distortion and 278 watts into 
an 8Q load at less than .00996 har- 
monic distortion. Using the IF Music 
Power test conditions, the power out- 
put is 590 watts into 4Q and 314 watts 
into 80. 

Big power like this does not come 
in small packages. The amplifier uses 
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14 power transistors in all, from the 
Motorola MEL21193/94 series. These 
plastic power transistors are rated at 
250 volts, 16 amps (30 amps peak) 
and 200 watts and have been featured 
in previous amplifier designs in the 
April 1996 and March 1997 issues of 
SILICON CHIP. 

As indicated above, two of the 
power transistors are used as drivers 


while the other twelve are used in the 
output stage. All are mounted on a 
large single sided heatsink. The PC 
board measures 362 x 99mm. 

This month we are presenting just 
the PC board module itself but be- 
cause of its sheer size and power out- 
put we strongly recommend that read- 
ers do not “do their own thing” and 
install the module with just any old 
power supply components and in just 
any old chassis. So next month we 
will present the full details of mount- 
ing the PC module in a chassis with a 
big power supply, fan cooling, the over- 
load protection module presented in 
April 1997 and so on. By the way, we 
will be presenting it as a rack mount- 
ing mono amplifier only; if you want 
that magnificent stereo setup men- 
tioned above, you would need two of 
these mono amplifiers. 


Performance 


The main performance parameters 
are summarised in the accompanying 
specifications panel and also demon- 
strated in a number of graphs, These 
indicate that just because a power 
amplifier delivers a lot of power it 
does not mean that it cannot deliver 
high performance as well. This ampli- 
fier is very quiet (-122dB A-weighted 
with respect to full power into 80) 
and has low distortion, typically 
around .01% or less. In fact, the am- 
plifier is quieter than any CD player 
on the market. 

Note that there is not a lot of differ- 
ence between the music power output 
and the continuous power output of 
this amplifier; ie, 500W continuous 
versus 590W music power. This 
amounts to a “dynamic headroom” 
figure of 0.7dB for 40 loads. This is a 
reflection of the fact that the power 
supply is very well regulated - a con- 
sequence of using an 800VA trans- 
former and a filter capacitor bank of 
80,000uF in total. While this may seem 
extravagant, cutting back on the power 
supply parameters does prejudice the 
performance. 

Note also that our power figures are 
quoted for a mains supply voltage of 
240VAC. Typically, the mains supply 
is higher than this and so the maxi- 
mum “unclipped” power output will 
be somewhat higher again. 


Bipolars vs. Mosfets 
In line with our philosophy of gen- 
erally not using Mosfets in audio am- 


plifiers, we have used bipolar transis- 
tors in the output stages. Bipolar tran- 
sistors have the advantage of requir- 
ing а lower quiescent current (to avoid 
crossover distortion) and for a given 
supply voltage they deliver more 
power than an equivalent design us- 
ing Mosfets. Bipolars are also gener- 
ally cheaper than equivalent comple- 
mentary Mosfets (ie, N-channel and 
P-channel pairs). 

Furthermore, as a result of our re- 
cent testing of this amplifier under 
conditions of maximum power dissi- 
pation, we are convinced that a Mosfet 
amplifier of this power rating would 
require considerably larger fan-cooled 
heatsinks if it was to be able to deliver 
its rated power on a continuous basis. 
Mosfet amplifiers are reputed to be 
almost “unburstable” because if they 
become overheated, they tend to shut 
down. While this is an advantage un- 
der overload conditions, this charac- 
teristic is a drawback when you want 
the amplifier to deliver lots of power 
оп a continuous basis. As а Mosfet 
amplifier gets hotter, it delivers less 
power. If it gets very hot, it throttles 
right back. 

By contrast, if a bipolar design be- 
comes very hot, it still keeps on deliv- 
ering the goods and the heatsink must 
prevent the output transistors from 
becoming overheated otherwise they 
will be destroyed. Overall though, a 
bipolar design is more efficient and 
requires less heatsinking. 


Circuit details 


The full circuit diagram is shown in 
Fig.1. Aside from the large number of 
output transistors, the circuit is al- 
most identical in configuration to the 
lower power designs featured in April 
1996 and March 1997. It also incorpo- 
rates the same short-circuit overload 
protection circuit as in the March 1997 
design. 

For the benefit of those readers who 
have not seen the previous articles 
and for the sake of completeness we 
shall go through the circuit descrip- 
tion in detail. 

Note that the supply rails are +80V 
or a nominal 160V in total, under no 
signal conditions. This very high volt- 
age has required us to specify more 
rugged transistors than have been re- 
quired in the past. This is particularly 
the case for the driver transistors, as 
already mentioned, and for the input 
transistor pair, Q1 & Q2. In the latter 
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Fig.6: THD versus frequency at 150W RMS into ап 80 load. 


case, we have specified two 2N5401s 
rather than the BC556s we have used 
in the past. The 2N5401s have a col- 
lector voltage rating of 150 volts ver- 
sus 80 volts for the BC556. 

The input signal is coupled via a 
2.2uF capacitor and 1.2kQ resistor to 
the differential pair of transistors Q1 
& Q2. Q3 is a constant current source 
which sets the current though the 
differential pair. The current through 


Q3 is set by diodes D1 & D2 and this 
sets the voltage across Q3's 1200 emit- 
ter resistor to 0.85V. This sets the cur- 
rent though Q3 to 7mA and so this is 
shared by Q1 & Q2 at 3.5mA each. ОЗ 
isincluded instead of a common emit- 
ter “tail” for Q1 & Q2 because it renders 
the amplifier less sensitive to varia- 
tions in the power supply rails. This 
is known as PSRR (power supply re- 
jection ratio) and all good amplifier 
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Fig.8: frequency response at 10W into an 80 load. 


designs, including op amps, feature a 
very high PSRR. 


Current mirror 

The collector loads of Q1 & Q2 are 
provided by Q4 & Q5 which operate 
as a “current mirror”. While it is a 
little hard to visualise just how a “cur- 
rent mirror” works, it is easier if you 
think of Q5 acting as a sharp cutoff 


30 SILICON CHIP 


diode, providing a voltage at the base 
of Q4 which is equal to the base-emit- 
ter voltage drop of Q5 (about 0.6V) 
plus the voltage drop across its 220Q 
emitter resistor. 

What happens is that if Q2 tends to 
draw more than its share of emitter 
current from Q3, the voltage at the 
base of Q4 tends to increase and so 
048 collector current tends to rise 


also. This forces Q1 to pull a bit more 
current and stop Q2 from taking more 
that its fair share. We say that Q4 
“mirrors” Q5 and so Q1 “sees” а col- 
lector load which is a higher imped- 
ance than would otherwise be the case. 
The result is increased gain and im- 
proved linearity from the differential 
input stage. 

As a matter of interest, current mir- 
ror stages are very commonly used in 
op amp ICs, partly because they are 
easy to design in and partly because of 
their enhanced performance. 

The signal from the collector of Q1 
drives a cascode stage comprising tran- 
sistors Q7 & 08, together with the 
constant current load transistor Q6 
(top of the circuit). The cascode stage 
is another circuit which is a little hard 
to visualise but if you break it into 
sections, it is easier. 

Note that Q8 has a 3.3V zener diode 
ZD1 to hold its base voltage constant 
and so Q8 acts like an emitter follower 
to provide a constant collector voltage 
to Q7. This eliminates any gain varia- 
tions (non-linearities) which would 
otherwise occur if Q7's collector volt- 
age was free to vary. 

The varying current drawn by 07 
becomes the input signal to the emit- 
ter of Q8 which is effectively operat- 
ing as a "grounded base" stage. Q8 
converts the varying signal current at 
its emitter into a varying signal volt- 
age at its collector. The combined ef- 
fect of operating such a cascode stage 
is improved linearity and bandwidth 
compared with a single common emit- 
ter stage. 

A 100pF capacitor from the collec- 
tor of Q8 to the base of Q7 rolls off the 
open loop gain of the amplifier to 
ensure a good margin of stability; ie, 
to eliminate the possibility of the 
amplifier oscillating supersonically. 

The output from the cascode stage 
is coupled to the driver transistors, 
Q10 & 011. As mentioned previously, 
these are MJL21193/94 power transis- 
tors, the same as in the output stage. 
Note that the signals to the bases of 
Q10 & Q11 are identical, apart from 
the DC offset provided by Q9. 


Vbe multiplier 

Insetting the DC offset between Q10 
& Q11, Q9 is actually setting the qui- 
escent current in the output stages. It 
provides a forward bias of about 2.3V 
or so between the bases of Q10 & Q11 
so that they are always slightly turned 


on, regardless of whether signal is 
present or not; that is why it is re- 
ferred to as “quiescent” current. 

09 acts as a “Vbe multiplier”, mul- 
tiplying the voltage between its base 
and emitter by the ratio of total resist- 
ance between its collector and emitter 
to the resistance between its base and 
emitter. 

In practice, trimpot VR2 is adjusted 
not to give a particular voltage be- 
tween the collector and emitter of Q9 
but to set the quiescent current through 
the output transistors. We'll discuss 
how this is done in the setting up 
procedure. 

It is important that the bias voltage 
produced by Q9 tracks the tempera- 
ture ofthe output stage transistors. As 
the output transistors become hotter, 
099 collector-emitter voltage should 
drop, so that the quiescent current is 
reduced and the danger of thermal 
runaway is averted. Our prototype 
photo this month shows Q9 directly 
on top of Q12 but next month it will 
be shown above Q12. 


Output stage 


The output stage of the amplifier is 
effectively a complementary symme- 


try emitter follower, comprising six 
NPN transistors and six PNP transis- 
tors. We need this many transistors to 
safely deliver the high peak currents 
involved (up to 17 amps peak) at high 
voltages. The load line curves of Fig.2 
demonstrate that while 12 output tran- 
sistors are adequate to cope with reac- 
tive 40 loads (typified by the 2.83 + 
j2.83Q curve), there is not a lot of 
power capacity to spare when you 
look at the 1200W and SOAR hyper- 
bola curves. In other words, while 12 
big power transistors might look like a 
lot, every one of them is needed to 
safely deliver full power into typical 
40 loudspeaker loads. 

Each output power transistor has a 
0.47Q emitter resistor and this more 
or less forces the output transistors to 
roughly share the load currents. If one 
of the power transistors tends to take 
more than its share of load current, 
the corresponding voltage drop across 
its emitter resistor will be proportion- 
ately higher and this tends to throttle 
the transistor back until its current 
comes back into line with the others. 

The emitter resistors also help to 
stabilise the quiescent current to a 
small degree and they slightly improve 


the frequency response of the output 
stage by providing current feedback. 
Gain setting 

Negative feedback is applied from 
the output stage back to the base of Q2 
via an 18kQ resistor. The amount of 
feedback is set by Ше 18КО resistor 
and the 5600 resistor at the base 02. 
These set the gain of the amplifier to 
33. The low frequency rolloff is set 
mainly by the ratio of the 5602 resis- 
tor to the impedance of the 1004F 
capacitor. This gives a -3dB point of 
about 2.8Hz. The 2.2uF input capaci- 
tor and 18kQ bias resistor to Q1 have 
similar effect and give a -3dB point of 
4Hz. The two time-constants com- 
bined give an overall rolloff of about 
7Hz. 

At the high frequency end, the 
820pF capacitor and 1.2kQ resistor 
feeding the base ої Q2 form а low pass 
filter which rolls off frequencies above 
160kHz (-3dB). The overall amplifier 
frequency response is demonstrated 
in the curves of Fig.7 and Fig.8. 

An output RLC filter comprising a 
5.7иН choke, a 6Q resistor and a 0.15uF 
capacitor couples the signal to the 
loudspeaker. It isolates the amplifier 
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Parts List For 500W Amplifier Module 


500 amplifier PC board 

1 PC board, code 01208971, 
362mm x 99mm 

4 20mm fuse clips 

2 БА or 7.5A 20mm fuses (see 
text) 

1 coil former, 24тт OD x 
13.7mm ID x 12.8mm long, 
(Philips 4322 021 30362) 

1 2-metre length 1mm 
enamelled copper wire 

1 2000 trimpot (Bourns 3296W 
or similar) (VR2) 

1 100Q multi-turn horizontal 
mount trimpot (VR1) 

7 PC stakes 

2 TO126 heatsinks, Jaycar Cat. 
HH8504 or similar 

1 single-sided heatsink, 400mm 
wide x 118mm high x 48mm 
deep, or two 200mm x 118mm 
x 48mm 

14 ТО-ЗР insulating washers 

2 TO-126 insulating washers 

17 3mm x 10mm screws 

3 3mm nuts 


Semiconductors 

2 2N5401 PNP transistors (Q1,Q2) 

2 BC556 PNP transistors (Q3,Q25) 

4 BC546 NPN transistors 
(04,05,07,024) 

1 МУЕЗБО PNP transistor (Об) 

2 MJE340 NPN transistors 
(08,09) 

7 MJL21194 NPN power 
transistors (Q10,Q12-Q17) 


from any large capacitive reactances 
in the load and thus ensures stability. 
Perhaps more importantly, the filter 
attenuates any RF signals picked up 
by the speaker leads and stops them 
being fed back to the amplifier’s input 
stage where they could cause audible 
breakthrough — no-one likes listening 
to radio stations when they are sup- 
posed to be hearing CDs. 


Overload protection 
& offset adjustment 

Two other circuit features need to 
be mentioned: DC offset adjustment 
and overload protection. Strictly 
speaking, the DC offset adjustment is 
not really necessary if the amplifier is 
not to be used with an output trans- 
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7 MJL21193 PNP power 
transistors (Q11,Q18-Q23) 

4 13914 small signal diodes 
(D1,D2,D3,D4) 

2 1N4936 fast recovery diodes 
(D5, D6) 

1 BZX55C3V3 3.3V 0.5W zener 
diode (201) 


Capacitors 

4 100цЕ 100VW electrolytic 

1 ТООЦР 16VW electrolytic 

1 2.2uF 16VW electrolytic 

1 0.15uF 275VAC (Philips МКР 
2222 336 10154) 

50.1uF 100VW MKT polyester 

1 820pF MKT polyester ог 
ceramic 

1 100pF 500V ceramic (Philips 
2222 655 03101) 


Resistors (0.25W, 1%) 
4 ггко 1W 

2 18kQ 

1 6.8kQ 1W 
11.2ко 

15600 

14700 

2 3900 5W 10% 
42700 

22200 

11800 

11200 

51000 

2300 

3 180 1W 
120.470 5W 10% 


former, as it would be if it was driving 
a 100V line transformer for PA work. 
However, because we envisage that 
some readers will want to use the 
amplifier for public address, we have 
included DC offset adjustment. 

This is provided by the 1000 trim- 
pot (VR1) between the emitters of the 
input pair, Q1 & Q2. VR1 is used to 
adjust the current balance between 
the input pair and this, because it is a 
DC feedback circuit, causes the DC 
offset at the output to vary. The trim- 
pot is adjusted to make the DC offset 
as close to OV as possible; it should be 
possible to keep to less than +5mV. 

Transistors Q24 & Q25 and diodes 
D3 & D4 provide the overload protec- 
tion feature. Q24 monitors the current 


flow through the emitter resistor of 
012, via a voltage divider consisting 
ofa 3000 resistor and а 2700 resistor. 

Normally, Q24 & Q25 are off and 
play no part in the amplifier's opera- 
tion. However, if the current through 
the 0.47Q resistor of Q12 exceeds about 
3 amps, Q24 begins to turn on and 
shunts the base current from Q10, the 
associated driver transistor. This 
means that not only is Q12 throttled 
back, but so are the other five NPN 
output transistors, Q13-Q17, because 
they all must operate in an identical 
way. Hence the peak output current is 
prevented from exceeding about 18 
amps. This means the amplifier can 
deliver full power into a 4Q load but if 
a2Q load, for example, was connected, 
the power output would be heavily 
limited. 

The same process happens for Q25 
which monitors the emitter current of 
Q18 (and thus Q19-Q23). The diodes 
D3 & D4 are included to prevent Q24 
& Q25 from shunting the drive signal 
when they are reverse-biased; this hap- 
pens for every half cycle of the signal 
to the driver transistors. 

Diodes D5 & D6 are included as part 
of the protection circuitry and they 
absorb any large spikes which may be 
generated by the inductance of the 
loudspeaker when the current limit- 
ing circuit cuts the drive to the output 
transistors. D5 & D6 are fast recovery 
diodes, included to ensure their op- 
eration at high frequencies and high 
power. 


Thermal cutout 

Because the overload protection 
simply limits the current to the load, 
the output transistors and the fuses 
are protected from sudden death in 
the case of a momentary short circuit 
but if the overload (or short circuit) is 
maintained and the drive continues, 
the amplifier will very rapidly over- 
heat and may still expire unless the 
fault condition is correctly quickly, 

To prevent failure of the output tran- 
sistors, the circuit includes an 80°C 
thermal cutout. This is not shown on 
the circuit of Fig.1 but is a vital part 
nevertheless. It is part of the relay 
protection circuit to be presented next 
month. 

Next month, we'll present the cir- 
cuit of the power supply and for the 
relay protection circuit and give the 
construction details of the complete 
amplifier. sc 
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Kill pain with: 


Transcutaneous 
Electrical 


Do away with analgesics and alleviate pain electronically with a TENS 
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sufferers. The SILICON CHIP TENS unit provides all the necessary features 
and is considerably cheaper than commercially available units. 


By JOHN CLARKE 
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О ВЕ IN CONSTANT and рго- 

longed pain is а dreadful condi- 

tion and while analgesics can 
help, they cannot be used long-term 
without the risk of kidney and liver 
damage plus other side effects. The 
alternative method to pain relief is 
with the use of a TENS Unit. These 
are now regularly used to help pain 
victims with a good success rate. 

TENS is an acronym for Transcuta- 
neous Electrical Neural Stimulation. 
This description can be simplified to 
amethod which passes pulses of elec- 
trical current through the skin via elec- 
trodes to stimulate the nerves below. 

This stimulation tends to prevent 
transmission across the nerve junc- 
tions and so the brain does not receive 
the pain signal. An alternative sugges- 
tion of why the TENS unit works in 
relieving pain is that the stimulation 
produces endorphins which are a 
natural pain killing substance. 

The effectiveness of TENS is to some 
extent dependent upon the willing- 
ness of the patient to believe that the 
treatment will work. It is widely used 
by physiotherapists and certainly has 
a high success rate on people who 
approach it as a “high technology” 
pain relief method. 


How it’s used 


The SILICON CHIP TENS Unit com- 
prises a medium sized plastic case 
with several controls on the front 
panel. The controls adjust the output 
voltage, the pulse width and the pulse 
rate (frequency). Two electrodes con- 
nect the TENS Unit via a lead and 
these are placed on the skin adjacent 
to the painful area. The electrodes are 
readily available from most pharma- 
cies. 

The TENS Unit produces high volt- 
age pulses which pass the current be- 
tween the electrodes via the skin and 
stimulate the underlying nerves. The 
controls are generally adjusted until 
the tingling is just a little too much for 
comfort. The sensation tends to de- 
crease as time goes on and so the 
output voltage may need to be gradu- 
ally increased over the period of one 
treatment, usually lasting 20 minutes 
or so. 

An intermittent control sets the 
TENS Unit to produce short bursts of 
voltage once every second rather than 
a continuously pulsed signal. This 
mode is useful for long treatment ses- 
sions and when the patient has be- 
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Fig.1: this scope waveform shows the continuous pulse train across the 


electrodes. The frequency is 221Hz. 
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Fig.2: this is the same pulse train as in Fig.1 but at a faster timebase setting, in 
this case 500us/div. As you can see, the pulse amplitude is 80V peak and the 
width is 1901. You can adjust the peak voltage down to 12V and the frequency 
to as low as 2Hz. The pulse width can be altered from 40-20015. 


come accustomed to the effect from 
the continuous mode. 

The accompanying oscilloscope 
waveforms show the signals that aro 
produced by the TENS Unit. Fig. 
shows the continuous pulse train 
across the electrodes. The frequency 


is 221Hz. Fig.2 shows the same wave- 
form at a faster timebase setting, in 
this case 500и5/Фу. As you can see, 
tho pulse amplitude is 80V peal and 
the width is 1901s. You can adjust the 
peak voltage down to 12V and the 
frequency to as low as 2Hz. Pulse 
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Fig.3: this scope waveform shows the intermittent pulse output. In this case, 
the waveform consists of bursts of nine pulses every second. 


width can be altered from 40-2001. 
Fig.3 shows the intermittent mode. 
In this example, the waveform con- 
sists of bursts of nine pulses every 
second but this can be varied. 


Block diagram 


The block diagram for the TENS 
Unit is shown in Fig.4. The 6V supply 
from the battery is stepped up in the 
converter comprising ІСІ and T1. This 
provides a DC output adjustable from 
below 9V up to 80V, using VR1. The 
resulting DC voltage is converted to a 
pulsed signal using the switchmode 


VOLTAGE 
ADJUST 
VRI 


POWER 
51 
OUTPUT TO 
ELECTRODES: 
E 
INTERMITTENT 
52 


oscillator. VR3 and УКА set Ше fre- 
quency and pulse width respectively. 
An intermittent oscillator comprising 
ТСа is switched into circuit with S2 to 
gatethe switching oscillator. This gives 
short bursts of the pulsed signal. 
Fig.5 shows how the basic step-up 
converter circuit operates. It comprises 
inductorL1 which is charged via tran- 
sistor Q1 from the V+ supply. The 
charging current is shown аз i4. When 
the transistor is switched off, the stored 
energy in L1 is dumped through di- 
ode D1 into capacitor C1. The actual 
voltage across C1 is dependent upon 


PULSE 
FREQUENCY WIDTH 
VR3 УВА 


Fig.4: this is the block diagram of the TENS circuit. The 6V supply 
from the battery is stepped up in the converter comprising ІСІ and 
Т1 to provide a DC output of up to 80V. The resulting DC voltage is 
converted to a pulsed signal using the switchmode oscillator. 
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the amount of charge in L1 and the 
load current between Vout and the 
ground supply. We can maintain a 
constant Vout for a variety of loads by 
controlling the amount of time Q1 is 
switched on. 

Fig.6 shows the circuit configura- 
tion of the switching oscillator which 
modulates the output voltage of the 
step-up converter. Heart of the circuit 
is an IR2155 made by International 
Rectifier Corporation in the USA. It is 
described as a “high side self-oscillat- 
ing power Mosfet/IGBT gate driver”. 
Itis the ideal device where Mosfets or 
IGBTs need to be driven in a variety of 
configurations. 

Resistor R1 and capacitor C1 at pins 
2 and 3 set the oscillator frequency 
and the result is that Mosfets Q1 and 
Q2 are turned on and off alternately, 
with a typical "dead time" of 1.2us 
between one Mosfet turning off and 
the other turning on. 


Diode pump 

Note that the voltage at the drain 
(D) of Q1 is greater than the supply 
voltage for the IR2155. For Q1 to fully 
turn on, its gate (G) must be raised 
above the source by several volts. This 
is achieved using a diode pump con- 
sisting of diode D2 and capacitor C2, 

Initially, the Vcc supply to the IC is 
set at about 15.6V due to an internal 
regulator and the current via R2 from 
Vsupply. In addition, Mosfet Q2 is 
switched on via a 15.6V signal at pin 5 
driving its gate. 

Capacitor C2 now charges to the 
15.6V supply via D2 and the switched- 
on Q2. When pin 5 goes low, Q2 is 
turned off and pin 7 is connected in- 
ternally to pin 8 to switch on Q1. Q1 
pulls pin 6 up to Увирріу and pin 8 is 
shifted to Vsupply plus ће 15.6V across 
C2. So the circuit bootstraps itself up 
to whatever the Mosfet driving volt- 
age needs to be. 

Pins 6, 7 and 8 of the IR2155 are 
floating outputs which can be shifted 
to 600 volts above the pin 4 ground. In 
our case we are only using the circuit 
to switch up to 80V. 


Circuit details 


The full circuit for the TENS unit is 
shown in Fig.7. Power from the 6V 
battery is switched to the circuit via 
S1andthe 100ЦЕ capacitor decouples 
the supply. ІСІ is the switchmode con- 
troller. It has a switching transistor at 
pin 1 and a feedback input at pin 5. 


Fig.5: this shows how the basic 
step-up converter circuit works. 
Inductor L1 is charged via 
transistor Q1 from the V+ supply. 
When the transistor is switched 
off, the stored energy in L1 is 
dumped through diode D1 into 
capacitor C1. 


The frequency of oscillation rate is 
set by the .001ШЕ capacitor at pin 3 
and the current flow through the pri- 
mary of T1 is limited by the 0.220 
resistor between pins 6 and 7. Current 
through Т1'ѕ primary is switched off 
when the voltage across this resistor 
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Fig.6: this is switching oscillator which modulates 
the output voltage of the step-up converter. D2 and 
C2 constitute a diode pump to boost the supply 
voltage to correctly switch Q1. 


exceeds about 300mV. 

The voltage induced into T1's sec- 
ondary when the primary field col- 
lapses charges two 0.47uF capacitors 
via diode D1. Voltage feedback from 
УВІ and the 10kQ resistor into pin 5 
and trimpot VR2 sets the output volt- 


VR. 


52: 1: CONTINUOUS 
2 : INTERMITTENT 


TENS UNIT 


age. VR2 is adjusted to give 80V when 
VR1 is at its maximum resistance. 
Transformer Т1 is used instead of a 
single inductor, as depicted in Fig.5, 
for two reasons, Firstly, the maximum 
voltage allowed at pin 1 (the collector 
of the switching transistor within IC1) 
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Fig.7: the TENS circuit uses ІСІ, T1 and diode D1 to step up the battery voltage to a maximum of 80V. This 
is modulated by the switchmode oscillator IC2 and Mosfets Q1 & Q2 to drive the skin electrodes. 
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4xAA CELLS 
(6V BATTERY) 


Fig.8: the wiring details for the case and PC board. Take care to ensure that all polarised parts are correctly installed. 


is 40V. Since we want 80V, the 2.59:1 
ratio between the primary and sec- 
ondary of T1 will ensure that the pin 1 
voltage will be only 30.9V. The sec- 
ond reason is so that the primary can 
provide a supply for the self-oscillat- 


40 SILICON CHIP 


ing Mosfet gate driver, IC2. 

Diode D3 charges the associated 
4.7uF capacitor and the voltage across 
it is limited to +39V by zener diode 
201. This mechanism also limits the 
maximum voltage at pin 1 of IC1 toa 


diode drop above 39V due to D3; ie, 
339.6V plus or minus the zener diode 
tolerance. 

IC2's power is supplied via an 
LM334Z constant current source, IC3. 
The 680 resistor between the R and V- 


Capacitor Codes 


IEC Code EIA Code 
474 
334 
104 
102 


Value 
0.47uF 470п 
O.33uF  330п 
ОЛЕ — 100n 
:001рЕ 1п0 


pins of IC3 sets the constant current to 
1mA. ы 

ТСЗ has a maximum voltage rating 
of 30V so it might seem that a voltage 
of 39V from ZD1 could present a prob- 
lem for this current source chip. How- 
ever, an internal zener diode in IC2 
regulates the supply voltage at its pin 
1 to +15.6V and so the maximum volt- 
age across С will be 39V - 15.6V = 
23.4V. 

Q1 and Q2 are 200V Mosfets which 
switch the voltage from the two 0.47uF 
capacitors to produce the requisite out- 
put pulses on the electrodes. Q1 & Q2 
constitute a "totem pole" output stage 
with Q1 turning on to charge the 
0.47uF output capacitor via the series 
150Q resistor and the load resistance 
(which in this case is the patient). 
Each time Q1 turns off, Q2 turn turns 
on to discharge the capacitor via the 
series 150Q resistor. 

Putting it another way, Q1 can be 
regarded as controlling the pulse 
width of the output waveform while 
Q2 controls the pulse rate (ie, the fre- 
quency). е 

In more detail, Q2 is switched оп 
for the time set by the 0.33uF capaci- 
tor at pin 3 and the resistance be- 
tween pins 3 and 2 (of IC2). VR3 ad- 
justs this on-time between about 0.58 


Inside the TENS unit is a battery-powered circuit which produces up to 80V DC, 
This is pulsed by a pair of Mosfets to drive the electrodes. Note the three screws 


which are used as pillars to keep the battery holder in place. 


and 5ms, giving a pulse rate between 
2Hz and 200Hz. 

Q1 is switched on for the time dura- 
tion set by potentiometer VR4, the 
series 12Q resistor and diode D4, The 
pulse width ranges between 40us and 
200/5. 


Intermittent mode 


ІСА is a 7555 CMOS timer which 
provides the intermittent mode. It op- 


erates as a free running oscillator but 
in arather unusual configuration. The 
normal output at pin 3 is used to charge 
the 10uF capacitor at pins 2 & 6 via the 
47kQ resistor and diode D5 and dis- 
charge it via the parallel 100КО resis- 
tor. This gives a pulse waveform at 
pin 3 with an uneven duty cycle; the 


pulses are high for 0.22s and low for 


0.7 seconds. 


However, we don't use the normal 


Resistor Colour Codes 


No. Value 
100kQ. 
47kQ 
18k@ 
10kQ. 
2.2kQ 
1kQ 
1800 
1500 
680 
120 


DOOOODODDODOUO 
AG DS S E 


4-Band Code (195) 
brown black yellow brown 
yellow violet orange brown 
brown grey orange brown 
brown black orange brown 
red red red brown 

brown black red brown 
brown grey brown brown 
brown green brown brown 
blue grey black brown 
black red black brown 


5-Band Code (1%) 

brown black black orange brown 
yellow violet black red brown 
brown grey black red brown 
brown black black red brown 
red red black brown brown 
brown black black brown brown 
brown grey black black brown 
brown green black black brown 
blue grey black gold brown 
black red black gold brown 
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1 РС board, code 04307971, 157 
х87тт 

1 plastic case, 188 x 98 x 37mm 

1 adhesive label, 95 x 185mm 

1 TENS electrode set with lead 
(available from chemists) 

1 EF25 ferrite transformer А 
assembly with N27 (Siemens) 
or 3C80 (Philips) ungapped 
cores and horizontal mounting 
bobbin plus clasp and spring 
(Philips 2 x 4312 020 3402 4, 1 
x 4312 021 2626 1 and 1 x 
4312 021 2612 1 and 1 х 4312 
021 2619 1 or equivalent) (T1) 

1 4 AA cell holder (rectangular) 

1 battery clip for holder 

4 AA cells 

1 3.5mm phono panel socket 

1 100kQ linear pot. (УВІ) 

1 2MQ linear pot. (МАЗ) 

1 5002 linear pot. (VR4) 

З 16mm OD knobs with pointer 
marks 

2 SPDT toggle switches (81,52) 

1 3mm green LED (LED1) 

1 3mm LED bezel 

15 PC stakes 

З small cable ties 

4 self-tapping screws to secure 
PC board 

3 3mm x 20mm screws and nuts 

1 60mm length of 3mm ID tubing 

1 200mm length yellow hookup 
wire 

1 200mm length blue hookup wire 

1 300mm length black hookup 
wire 

1 200mm length green hookup 
wire 


SECONDARY | 4, 
START Е 
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SECONDARY 
FINISH 


TI WINDINGS 
VIEWED FROM BELOW. 


PRIMARY : 17T, 0.5mm DIA ENCU 
SECONDARY : 447, 0.5mm DIA ENCU 
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1 300mm length red hookup wire 

1 150mm length of twin wire 
rainbow cable 

1 3.5-metre length of 0.5mm dia. 
enamelled copper wire 


Semiconductors 

1 MC34063 DC-DC converter 
(IC1) 

1182155 Mosfet driver (ІС2) 

1 LM334Z current source (ІСЗ) 

11CM7555CN, LMC555CN, 
ТІ С555СР CMOS 555 timer 
(IC4) 

2 IRF610 N-channel Mosfets (or 
equiv 200V @>1A, TO-220) 
(Q1,Q2) 

1 39V 1W zener diode (201) 

2 134936 500V fast recovery 
diodes (D1,D2) 

3 1N914, 1N4148 diodes (03-05) 


Capacitors 

1 100uF 16VW PC electrolytic 

1 10uF 25VW PC electrolytic 

2 1ОЦЕ 16VW PC electrolytic 

1 4.7uF 63VW PC electrolytic. 

3 0.47uF 100VW MKT polyester 
1 0.33uF 63VW MKT polyester 
10.1ЦЕ 63VW MKT polyester 
1.001uF 63VW MKT polyester 


Resistors (0.25W, 1%) 


1 100kQ 11800 
147ко 11500 

1 18ко 1680 

1 10kQ 1120 
12.2ко 10.220 5W 
31kQ 


Fig.9: winding details 
for the transformer. 
Both the primary and 
secondary are wound 
using 0.5mm-dia. 
enamelled copper wire. 


output at pin 3 to modulate IC2. In- 
stead, we use the capacitor discharge 
pin (pin 7). The pin 7 output is a 
Mosfet which is open circuit when 
pin 3 is high and conducting when 
pin 3 is low. 

Each time pin 7 of IC4 pulls low, it 
discharges the 0.33uF capacitor at pin 
3 of IC2 and this stops IC2 from oscil- 
lating. This prevents any output to the 
electrodes and is an effective method 
of modulation, 


Construction 


The SILICON CHIP TENS Unit is built 
onto a PC board which is coded 
04307971 and measures 157 x 87mm, 
It is housed in a plastic case measur- 
ing 188 x 98 x 37mm. An adhesive 
plastic label measuring 95 x 185mm is 
fitted to the lid of the case, 

Begin construction by checking the 
PC board for any defects such as 
shorted tracks or hairline breaks in 
the copper pattern. Repair these be- 
fore assembly. The full wiring details 
are shown in the diagram of Fig.8. 

Insert the 15 PC stakes first. These 
are positioned at all the wiring points. 
Next, insert and solder in all the resis- 
tors. You can use the accompanying 
resistor colour code table when se- 
lecting the resistors although it is also 
agood idea to check each value with a 
digital multimeter before it is installed. 

Next, install the five diodes, mak- 
ing sure that the 1N4936s are used for 
D1 and D2. Three of the ICs are 8-pin 
DIP devices so don’t mix them up 
when installing them. Make sure that 
the ICs and Mosfets are correctly ori- 
entated when they are installed, 

The capacitors come next and the 
accompanying table shows the codes 
which may be on the MKT style de- 
vices to indicate their values. The elec- 
trolytic types must be oriented as 
shown and with the correct voltage 
rating. Higher voltage rated capaci- 
tors can be used. 

The winding details for the trans- 
former are shown in Fig.9. Start by 
stripping the end of the 0.5mm enam- 
elled copper wire and solder it to pin 
1 on the bobbin. Wind on 44 turns in 
the direction shown and terminate the 
end to pin 4. The secondary is wound 
by soldering a 0.5mm wire to pin 8 
and winding on 17 turns in the direc- 
tion shown. Finish on pin 5. You can 
then wrap the windings in a few lay- 
ers of insulation tape. 

The transformer is assembled by 


E 


sliding the cores into place in the bob- 
bin and securing them with the sup- 
plied clips. If no clips are supplied 
then you can secure the cores togeth- 
er with a cable tie around the согез 
perimeter. 

Insert the transformer into the PC 
board with the orientation shown in 
Fig.8. Pin 1 of the bobbin is adjacent 
to the 0.47ЦЕ capacitor furthest from 
diode D1. 

To secure the battery holder, we 
used three 25mm-long 3mm screws 
and nuts in the positions shown near 
the transformer. These locate the 4- 
AA cell holder at the end of the case. 
We used some plastic sleeving over 
the screw threads to prevent scratch- 
ing the holder. 

The front panel label can be affixed 
to the lid of the case (the half with the 
brass thread inserts in each corner) 
and the holes drilled for the two 
switches, the 3mm LED bezel and the 
three pots. Attach all these compo- 
nents to the lid. 

Note that some pots with long shafts 
may need to be cut to length before 
assembly. Drill a hole in one of the 
end panels for the output socket. 

Follow the diagram of Fig.8 to con- 
nect all the components on the lid to 
the PC board. The battery clip is se- 
cured to the PC board with a cable tie 
to prevent the wires from breaking at 


person with a Heart Pacemaker. 


current through the heart. 


head. 


the PC stakes. Cable ties are also used 
to secure the wiring into a neat loom. 


Testing 

Fit the batteries and connect a mul- 
timeter (set to the 200V DC range) 
between the (-) terminal of the battery 
and the metal tab (drain) of Q1. Switch 


This TENS Unit (or any other similar device) must not Бе used on a 
• Do not connect the electrodes to the body so that there can be а flow of 


Electrodes must not be placed on the neck, since this can stimulate 
nerves which control breathing and blood pressure. 


• Do not use the TENS Unit for headaches or attach the electrodes to the 


• Donotbe tempted to use the TENS Unit from a mains adaptor, plugpack 

or power supply. This could be dangerous if a breakdown occurs inthe 
isolating transformer. If you want to reduce the cost of battery replace- 
ment, we suggest using rechargeable nicad cells. 


on and check that LED1 lights and 
that there is voltage on Q1's drain. Set 
the voltage pot VR1 fully clockwise 
and adjust trimpot VR2 for a reading 
of +80V. If you are not able to obtain 
the correct voltage, check that the 
transformer is wound correctly. If the 
primary and secondary are out of 
phase, the correct voltage cannot be 
obtained. 

Check that the voltage at pin 1 of 
IC2 is around +15V DC. With the pulse 
width pot (VR4) set fully clockwise 
and continuous mode selected, you 
should measure about +40V DC at pin 
6, indicating that switching is taking 
place. 

If you have access to an oscillo- 
scope, the output pulses can be ob- 
served to verify that the pulse width 
and frequency are to specification. The 


output can also be tested with a multi- 
meter set to read AC volts. Connect 
your multimeter leads to the output 
socket and measure the voltage. You 
should obtain about 7VAC with all 
pots set to maximum when the con- 
tinuous mode is selected. Note that 
this is only an indication of the out- 


Output level .... 
Output pulse width 
Frequency .. 
Intermittent rate . 
Supply Voltage - 
Current Consumption . 


... 2-220HZ 

700ms off; 220ms on 
.6V 

30mA @ 80V out and 6V input 


(frequency and pulse width at mid setting) 
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Fig.10 (above): this is the actual size artwork for the 


PC board. Check your board carefully against this 
pattern before installing any of the parts. 


Fig.11 (right): actual the size artwork for the front 


panel. 


put; some multimeters may give dif- 
ferent readings 

With intermittent mode selected, 
you should see the voltage changing 
from 0V to a higher reading. 


Using TENS 

Connect the electrodes to the TENS 
unit using the 2.5mm plug to 2x 2mm 
probe lead as supplied with the elec- 
trodes. If you wish to make your own 
leads, the 2mm probes are available 
from Dick Smith Electronics (Cat. P- 
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1750). The electrodes should be 
smeared with K-Y* jelly (*trade mark 
of Johnson & Johnson Pacific) or salt 
water solution to provide a reliable 
skin contact. They can be attached to 
the skin using any of the variety of 
tapes used to secure wound dress- 
ings. Attach the electrodes in position 
on either side of the pain source. 
Before switching on the TENS Unit 
besurethatthe voltage is turned down 
to the minimum. Wind the voltage up 
until sensation can be felt and adjust 


the pulse rate and width for the de- 
sired effect. The voltage will need to 
be wound up during treatment to com- 
pensate for the body's adaptation to 
the stimulation. The intermittent se- 
lection is used where the treatment 
period is long (normal treatment ses- 
sions are typically for 20 minutes) or 
where the user finds the continuous 
effect to be waning. 

Further details on the TENS treat- 
ment techniques can be obtained from 
your General Practitioner. sc 


BEARY MAGNETS 


These magnets are so 
powerful, they are 
Scary! We purchased а 
moderate quantity of 
omm dia. x 12mZm 


‘CCD MINI CAMERA 


This mini camera comes in a black 
metal case that measures only 
35(W) x 35(H) x 15(D)mm!! 
Unbelievably small. Supplied 

with mounting bracket and lead 
with DC socket and ВМС socket. high NEODYMIUM- 


Requires 12VDC, and connects to any standard video input IRON BORON “ferrite” 
ike your VCR, or via an RF modulator to a TV aerial. Magnets. Little did we know just how MOTOROLA 


unbelievably powerfu! they are! You simply: 
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Molently that your fingers would Беа ЩЩ Lithium lon batteries give you much better talk 
CCD BOARD CAMERA they got between them! They are so powerfully time and are environmentally friendly. This 
3 е supply the set (of 2) separated by - would) battery has a current capacity of 1.35 amp. When 
Scat, асо $139.50 б а massive 25mm inert ‘Spaceman used with a 8400/8700 Motorola you get 120 
еу stil are strongly attracted to өзен | hours standby 8 540 mins talktime, and with a 
BERAE Tha power wil simply blow you away) Microtac you get 40 hour standby and 180 mins 
talktime - and no memory effect. And at Jaycar 
ing abai 
Боа спайепов your thinking about ЯВНИЙ ay по more. These sell for between $189 & 
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Size Power Cat Pg Model Was$ NowS Save 5 Size Power Cat Pg Model 
в" 80WRMS 34 сй-2135 55.00 20.00 в" sowRMs 58 052232 49.50 


8” 120WRMS58  CS-2234 
10" 16оуиямввв | 05-2236 99.50 
12"200WwRMsse 05-2238 135.00 


в" 120WRMS35 CW-2136 69.50 0 24.50 
ло” 1воуунмз 37 cw-2137 109.50 50 30.00 
42” 200WRMS 38 CW-2138 149.50 50 40.00 


Size Power CatPgModel Was $ Size Power Cat Pg Model 
в” BOWRMS 34 cw-2140 79.50 49.50 30.00 в" BOWRMS 58 cs2240 69.50 
8" 120WRMS3e CW-2142 115.00 00 40.00 10"160WRMS59 С5-2244 149.50 


10" 160WRMS37 CW-2143 169.50 60.00 12"200wAMSs9 с5-2246 185.00 


12"200WRMsS39  CW-2145 209.00 
Save $20 on each model. 


ve 'used mobile Cat. MP-3017 
= people up to severe headaches, disorientation etc. Jaycar been Was $69.95 
‘searching the world for over 6 months now to find a suitable RF (Faraday) 
shield to protect the head from radiation yet not compromise the = 
performance of the phone itself. : Cat. МР-3018 
‘At last we have come up with a product that does this, The area of greatest М Was $59.95 
radiation concem із around the base of the antenna and around the * 
earpiece ie. where your ear actually presses against the phone. Our product 
consists of a quality leather case custom made for most popular phones with 
a LEAD SHIELD sewn into the antenna base/loading coil area and right 
across the earpiece area. When you put the case over your phone you 
fashion the cloth protected extremely malleable lead shield around the 
antenna base. You can test the effectiveness with a meter type microwave 
oven leakage detector. The difference from unprotected to protected is 
‘amazing, yet the signal strength meter on your phone display will show the same levels of 
signal as an unprotected phone. 
The Jaycar PHONE GUARD protector costs no more than a 
standard replacement leather case and gives you the comfort of 
reducing the direct radiation into your head which could be 
er to our best selling a 


extremely harmful! 2 
This superbly designed case also includes a ROTATABLE BELT [н for using in fringe 


CLIP, which easily allows you to turn your phone to the horizontal simply 
рн з A A thea 


REMOVEABLE HARD [300W PLAYMASTER AMP KIT RETURNS 
DISC CARRIER + FRAME Дена воа азо over tha years, and ts Г. 


still represents the best value for money Ў 
_ Ever wanted to [high power amp module. See 96 Cat page 8 for details 


transport large £ Brief specs. 300WRMS 40 «200WRMS во етно 0.1% [И 


amounts of = 2 
information without б gg | Kit Includes PCB, heatsink and components. 
using a Zip Drive or АНИ | сан. кд-1115 
(Н) x 3.5mm(W), 11 digits in FE | аСопом write. | 
features an apostrophe in the top right hand Now you can 
of the digits, and a semicolon () in the bottom Without breaking the bank. 


11 digits. Electrical and mechanical data is Use any type of 3.5" or 2.5" hard disk 
d between two PC's e.g. home & work. Quality 


made unit «Lockable cradle *Power LED + 
HDD usage LED "Різ а standard 5 ГА Push on to а standard 1/4” shaft. 20mm 
IDE KIT Cat. XC-4670 $39.95 dia. x 18mm high. 7 colours. 

SCSI KIT Cat. XC-4671 Cat. HK-7705 Red 

Cat. НК-7713 Yellow Normally 


SAVE BIG $$ ON TOP труна LCD HAND CU $1.25 ea 
| CAR ALARM THIS MONTH HELD CRO Стиви 


For full details and to understand how Cat. HK-7711 Green Save 60¢ each 


much you are saving see Cat. page 72, Кр RMS or 
peak to peak кт э» 
read out Full House 


Cat. LA-8905 = че Я 
Was $229 омеа 


August $159 tine suo & 
Save $70 ? [visi Bit Sec 


DEALS ans T All the weirdo driver bits in one до! -The 
super code protection jit в 0132, of the driver bits that you 
Anti code grabbing N mally see. You don get any slotted, -/ 


- 


Gode порі 
Alarm Cat. ГА-8908 Selt code learning remotes || 3 mLI Posidrive bits. You do get: e4 x Tri - wing, size 1, 2, 


| Sen Cat А-8008 Trunk таваа ro omor У і 4 «9 x Tone (атрериоо), size ТВ, T10, ТЇ, Т 
0 Was $239 Pager output 00 У 5, 127, T30 and 135 «4 x Pin drive (snake), size 4, 6, Вапе10 е6х 
Door secure warni У Hex (allen), "metic, sas 25, 3,4, 5 and 6 еб'хіп- Hex fallen), 
August $169 Panic button Temple function «Screen hold function «Grid | sie 5/64", 3/32". 7161/6, 964. and ВІЗА «3X oque 
Save $70 fong lock output ек ЧО or ruler function *Adjustabe trigger 8 Sand 10 йв o- 
Flash parking lights У  level*Trigger mode: Norm, auto or мет (Д, 
F assive Selectable arming edge: Rising or falling айн, ай їп а nity 
5 E reset switch гу bber holder that is smaller than a deck of cards! (61 
preis AESA Бесмопие shock sensor «85232 data output to computer 30mm). you will never get stopped by a wacko screw ever адап! 
ПАЧ ide on keyi 3 
Was $259 Remote control iockuniock У Cat. Qc Only $449 cams Was $29.95 Save $8.00 


Alarm memory report. 


AUgUst $180 С ть ; BUY 10 LESS 10% NEW LOW PRICE $21.95 
ave Open door monitor у 


Emergency overide button 


Power interrupt alarm memory У CELLULAR PHONE/VIDEO 
CAMERA - 12V/240V/AAA/AA/NICAD - 


4 DOOR KIT MOINES MONT /NI-MH BATTERY DISCHARGER & 
AVC 40 OOR | б DEEP CONDITIONER CHARGER у 
AQ Save 520.00 ( VIDEO CAMERA BATTERY АрАРТО 
«Mea Was $89.00 > E срине Panasonic, Gn | 
С SEPARATE ACTUATORS 7 А *5A 6 Cat MB-3570 «ААА х6 Cat MB-3572 Nic 
MASTER 3 АШ ADAPTORS 512.95 each и 
Cat. LR-8832 T 
Save $8.00 V 
Was $22.95 < А 
CHARGER cat. мв-з550 Was $69.95 
Save $10 
Locking Corner Piece 
Heavy duty plastic moulded comer 
= ч fitting featuring male/female 
[E Save $10.00 porte Heal tag 


speaker boxes. Pkt 8 
ЙМ Was $24.95 ARS sans bee 


Was $9.95 


CAR ELECTR 
CAR ELECTRONIC 
AY CAR-ELECTRONIC 


n BÓ: 


4” 2 WAY CAR SPEAKERS SOLDERING TRAINER 


(È Power 60W / 20WRMS 


NYC Cat. CS-2250 
AYC| Normally 
МЕ $29.95 Pair 


МИ August $12 Pair!!! 


M BOX BARGAINS нето 


ALUMINIUM 
225(L) x 165(W) 
Was $14.95 


Now $9.95 save $5.00 


IAYC| SEE 97 CATALOGUE FOR FULL DETAILS. 

#1 POLYSTYRENE - 
190(L) x 100(W) x 80(H)mm 

КҮЙ сан нв-возв Was $12.95 E 

IN" Now $8.95 save 54.00 | 
#2 1ECAST 

AYCI ИТ х Ж, x 75(Н)тт. 

NYC Cat. HB-5044 Was $23.95 

yg Now $16.95 save $7 


#3 DIECAST 
INGO тотоу x 12100) x 55(н)тт 


КМК cat, HB-sose Was $24.50 

[Ми Now $17.50 save 57 
WT CASES 13 

IDEAL FOR HAND HELD INSTRUMENTS. | 

[AME wirH DISPLAY CUTOUTS. 

ГМЕ Grey - Cat. HB-6510 Black - Cat. HB-6512 

Те Were $24.95ea Save $10 

M Now $12.95ea 


#5 


z= 


5 #6 


* 


46 + 45V 300VA 
Cat. MT-2142 


Was $69.95 
Now 535 
NUI 
LASER POINTERS 
$49 


Cat. МТ-2113 
Was 552.95 


9 


3102 $59 


AYCI ke 
Nid STRIP FLAT AND -mono 


Gat. AA-2002 


© отива Were 
пр Was 514.95 Save $3 
jig Now 511.95 
IAYCAR ELECTRONICS JAYCAR ELECTRONICS 
IAYCAR ELECTRONICS JAYCAR ELECTRONIG 
УСАВ EPBBTRONICS .IAYCAR ELECTRONICS 


Includes РСВ, 
[capacitors & semis to practice on. 
Kit includes parts to make a LED flasher. 


Cat kJ-7000 Cat. Price $29.95 


August $15.00 save $14: 


August 559 95 
This Month Save $20 


Yi 
ІДУСАВ ЕГЕСТВОМ 055 
ІДУСАВ ELECTRONIC: 


selection of chip 


pr 


Stort Circuits assumes they know nothing about 
ectronics. The book shows you what electronic 
‘components look like and how they work. There are 21 
projects to build and all the components are supplied to 
build ай the projects. There is no soldering required and 
all components are mounted on a baseboard with springs. 
Some projects are: Short crit tester Police sen 
“Sound effects «Light chaser «Solar powered radio. NIC 
*mplier *Buzzboard and more. *Used In Schools ҮР: 
SHORT CIRCUIT BOOK & PROJECT KIT 


INSTRUMENT CASE WITH 


ALUMINIUM FRONT & REAR PANELS. 
260(L) x 180(W) x 65(H)mm 
was $20.95 


Ше моми 515.95 save 57.00 


Cat. НВ-5984 


INSTRUMENT CASE WITH 


PLASTIC FRONT/REAR PANELS 


22. 2501) x 180(W) x 65(H)mm 
Was $15.95 


Now $9.95 save $6.00 


Cat. HB-5974 | ZR-1004 IN4004 Diode (Pkt 4) 
ZR-1007 ІМ4004 Diode (Pkt 100) 
28-1014 145404 Diode ЗА 400V 
28-1100 1н914 Diode (Pkt 5) 
1105 1914 Diode (Pkt 100) 
-1308 1A 400V Bridge DIL 
ZR-1320 BR106 10A 600V Bridge 


VOLTAGE REGULAT! 


78112 «12V 100mA TO92| 
Cat. ZV-1542 | 
Normally $1.20ea 


August 8 for $2 


Liton LTS 3403ГЕ with orange 
digit. Digit height 20mm. 
Size 23(H) x 20(W)mm. Limited 
quantity available. 
Cat. ZD-1859 P [e 


Were $2ea Now Ф Теа | 


GARRETT METAL Ш 
| DETECTOR SELLOUT Mf 


ES 
сн А. 


Push on style with 

coloured inserts. 

‘These are a little hard 

ito get onto a 1/4" pot 

shaft. Nothing a small file 

‘could not fix. Pack 

includes 30 knobs with an assortment of insert 
colours. Normally $1.25 each. Value $37.50. 


‘Cat, HK-7700 
Was $9.95 August $6.95 Save $3 


TAMPER PROOF TORX SOCKET, й у й 
12 different sizes of torx. Т10 & 

to T60, See Cat. page 101. 

Cat. TD-2038 m 


Was 519.95 Save $ 
Now 512.95 


PORTASOL GAS 
SOLDERING IRON 
returns!! 


‚ Portasol Portable soldering, The Weller Portasol uses butane gas lighter 
fuel and is temperature adjustable (equivalent 10-60W). Fills in 20 seconds & has. 
| capacity. with cap. Use Jaycar gas - 


Was $595 
Then $395 


2222222 
APE RSE 


Only $49.95 
TAMPER PROOF TORX KEY SET 


7 different torx Allen keys. T10 to T40. See Cat. page 101. gf 
Cat. TD-2038 1 


Was $14.95 Save 5495 Now $10.00 
COBURG STORE - NOW OPEN 
SUNDAYS - 10am to 4 | 
ДУСАН ЕСЕС | HÜNIUS JAYGARSELEL HU, 
АУСАВ ELECTRONICS JAYCAR ELECTRONIC 


Sc 


25009 


IAS 


meee ONICS JAYCAR ELECTRONI 


00 ОМС м 


ШАҮС 


[М RESPONSE © ДӘ FE 


AMP LIF 


(УМ. Features for both: eMosfet power supply «Вий in hi-low pass electronic crossover «Digital pulse-width- 
ув modulated power supply *Bridgeable to mono operation «High level inputs «Gold plated RCA low level inputs 


zLow level gain control «Low pass-fiat-hi pass switch control «Remote soft turn on control «Power on LED indicator «Cold plated 
terminals *Externally mounted ATC power fuse «Low overall negative feedback «Direct coupled output stage «4 Way protections: 
thermal, current, DC offset and overvoitage. 


100WRMS X SOWRMS ха 
SPECIFICATIONS: | 100WRMSX2 50WRMSX4 spe У 52 
y 


WRMS per channel 40. 

WRMS per channel 20: 

WRMS bridged output 40. 

S/N ratio 

Total harmonic distortion 

Frequency response. 15Hz - 45kHz 
Hi pass frequency 50Hz - 500Hz 
Low pass frequency 50Hz - 250Hz 


50x4 
80x4 

100x 2 

75dB 

«0.0696. 

15Hz - 35kHz 
50Hz - 500Hz 
50Hz - 250Hz 


Е З 
мат 
ЕЕ З 


222222222222222 


222222222262222 


ELEBTRONICS JA 


C9C3 C9 C9 C» C363 636363 C5 C5 C5 жї = і. 


2 
СОС о CS Co C2 C2 CO CO 


ADAD Е 
MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 um 


RONICS JAYCA 
NICS JAYCAR 


yg ылыс = Кала E = 

4 TAMIYA WORM DRIVE 

Erase up to 9 pcs. at a time. Зее Cat. GEARBOX = 
аъ, 


page 149 for full details. 
Cat. XE-4950 See Cat. page 


179 for full 
Was $119.95 бой 
Cat. YG-2718 
Save $30.00 Was $37.95 Save$10 
LEDS August $27.95 
3MM GREEN 
Cat. ZD-1745. | Етап 
Was30cea . ! The book explains: «The Internet 
and how the WWW fits into the 
general scenario «How to get an 
1 #3.5 digit «Transistor Internet connection of you own. 3 
i test *Diode «10 Amp «Ном to download and install <i 
Es МОО. | Plug in leac. t Netscape *How to surf the - 
Cat. 20-19746 Cat. QM-1500 TA + Web, to fing sies. save = = 
4 щі pictures and print Web pages 
Was 52.25 Save $3.00 => $ timai Newsgroup deals е 
Save 51.00 Normally $19.95 It also has a glossary of the Web and general 


computer terms, appendices of menu and 
keyboard commands and details of the most 

file formats used on the Internet. 
159 pages. Size 198 x 130mm 


Uae MAGNIFYING GLASS 


пНегеп! magnifying multiples: x 1.8, x2.3, у 
я 7, x 4.8. Unit swings up out of the way 
Мі по used; See 07 Ct- paga В for detail 


306 


QM-3510 Like its predecessors, 306 
Circuits offer a wide choice of 
as $39.95 Save $10.00 ад 
August $29.95 М! feld of electronics. The book 


is arranged in five parts - 
audio and hifi, computers 
and microprocessors, 
general interest, power 
Supplies & battery chargers; radio, 
television & communications, and test and. 
measurement. Softcover 388 pages. 

Size 227 x 153mm 


6 PC FLEXIBLE SOCKET SET 


Very handy. Great for tight places - like installing Gi sound etc. 
Sizes 8x9, 10x11, 12x 13, 14 x 15, jiu 


18x19. Cat. TD-2110 da y] 

Was $29.95 Save 57 & == 
CO wil, и 
5 PC SHAPING AND CUTTING SET 
Ideal for hobbyist work. Se 

Cat. TD-2430 А) 


Was $9.95 е 
Now 56.95 


itis now possible to produce 
train layouts that have an 
amazing degree of realism in 
both appearance and sound. 
Projects include: «Constant voltage controller 
«Pulsed controller «Pushbutton pulsed 


ве Cat. page 106. Cat. TH-1808 controller Pulsed controller with simulated 
Was 19.95 шщ нн inertia, momentum and braking *Automatic 
AVC 5 — signals «Steam whistle sound effects «Two-tone 
Save $5.00 horn sound tomatic chuffer. 


Softcover 151 pages. Size 178 x 113mm 


JAYC 
ТАЕ HEAVY DUTY JUMPER LEAD KIT 
ИУ Tno aligator clips are approx: 50mm long, and 

have jaw openings of about 10mm. Cable length is й 
approx. 300mm. 10 leads supplied, 2 of each 
colour. __ Cat. WC-6020 
Was 57. 


к August Ss 95 Save 53 


pages. Size 198 x 130mm 


INTERIOR | цент DELAY 


ЇМ AUDIO POWER 
AMPLIFIER KIT 


Й Refer: Silicon Chip August / Sept 1997. 
The biggest power amplifier ever 
ПУД described in an Australian electronics magazine! Output power 500WRMS/4 
[ЙҮ ohms; 278WAMS/6, Suit musical instrument, PA or build two modules for 
mind blowing stereo hi-fi! Kit includes PCB plus ай electronic components. 
ЩІ Power supply components available separately: 800VA transformer 
(| MT-2190 $169.00, Pre tapped heatsink HH-8555 $42.50 each (2 required) 
See 97 Cat. for fans, filter caps and cases. Kit available September 


Cat. KC-5231 $219.00 


SIGNAL TRACER. 


10A DC SPEED CONTROL 


NTSC-PAL CONVERTER 


CONTINUITY TESTER 


ONICS JAYCAR ELECTRONIC 
ONIGSIAYCAR ELECTRONI 


This book is intended to make the learning & practical use of Microsoft Publisher for Windows 
95 a quicker, easier more effective & enjoyable process. Each section of the book covers a 
ferent aspect of the program and contains various hints, tips and techniques. Softcover 


RAIL POINTS CONTROLLER 


CD TO CASSETTE 
ADAPTER є 


Play your portable 
jg CD player through 
your car player. 
Cat. AR-1760 МС 


Was $19.95 Save $10 [8 
August $9.95 ЦИ 


This book is ideal for the PC 
and Mac user who wants to 
know more about the World 
Wide Web and the Internet. It 
explains how the Web has. 
developed, how it works 
how to use it and shows you 
how to get диск to the 
best sources of information and 
entertainment on the Web. Also guides & tips on 
getting the most from Netscape Navigator. 
Softcover 226 pages. Size 198x130mm 


Takes you from the simplest 
possible starting point to a 
high level of competence in 
handwriting with Surface 
Mount Devices (SMD's). The 
wider subject of SM. 
technology is also introduced, PCB design, 
chip control, soldering techniques & specialist 
tools for SM are fully explained, Softcover 120 
pages. Size 178x1 Timm 


HTML is the language used to 
create documents for Web 
browers such as Mosaic, 
Netscape and the Inter 
Explorer. These programs 


recognise this language as the „7 
method used to format the 

text, insert images, create и 
hypertext and fill in forms. = 


Today, more more and more people are learning 
HTML in order to create their own Web page 
documents or to amend existing pages. 
Softcover 144 pages. Size 198 x 130mm 


Li ZTRONIGS JAYCAR ELECTRONICS JAYCAR 


EI ECTDONI ЛУГ 


AD-EBEPTDONICOSPAVO AD. 


ELECTRONICS JAYCAR 


АУСАВ ELECTRONICS 


CTR 
EPTDANICG ТЛУГАЮ EI ще IAVEAD CLEBTDANICG 


1/2 PRICE PAGE 


[MU 6, 7.5, 9 AND 12у 


ММА 1.2 AMP REGULATED 
WB cat. МР-з05в Was 519.95 | 


{WORLD CLOCK 
.iCALENDAR | 
Time and date for 24 cities, 

plus alarm. Зее 97 Cat. 
page 172. Cat. ОМ-7280 
Was $19.95 


Gat. XC-0260 ff 
Was 
$19.95 


12V CLIP WORKING LIGHT CASSETTE HEAD CLEANER FLOPPY IDC 


See 97 Cat. 
page 174. 
IU сак sT-3015. 


Supplied as a pair 


Cat. AR-1460 
Was 2 for $1 


Жи 


= 


Includes 4 
pin plug, 
Cat. 
АМ-4060 


Was $14.95 


IAYC 
Да Маз 529. 95. 


ду 
Д Was 59.95 | 


УС : MOUNT 


NOVIK 


SQUARE PIEZO 


CONE 


TWEETER 


с: 
V Was $3.95 
ду 


STEEL BULLET 
MERCURY 
SWITCH 


See 97 Cat. P712 
Gat. SM.1041 
Was ios. 


f| LOW COST ^ 
VERNIER 
CALIPERS | 


See 97 Cat. page 106. 
Cat. TD-2080 


Was $4.95 


Cat. CT-2002 


=> 


2 PRICE BOOKS 

Description Was $ 

Novel Netware 19.95 

300 Circuits 22.95 

301 Circuits 22.95 

302 Circuits 22.95 

Linear IC's + Applications 17.95 

Satellite Cable TV 

50 LED Circuit Book 

Build Short Wave Receiver 

Intro Amateur Radio 

Light In Electronics. 

Projects For Radio Amateurs 

45 Terminal Block Projects. 

Intro to Supercalc 5 

Intro to AMI-PRO 3 

Lotus 123 Release 3.4 236 

CLIPS дп pkts 25 See catalogue page 122 
emm Semm, бхїйтт $imm 7-10mm 

HP-0682 НР-06: 0692 HP-0694 
$2.75 $2. 35 $25 $ 


BM-2490 
BB-7015 


CAT  НР-0680 
Аз, $1.95 


NEW QLD STOR 
AR T 


ER 


CB MICROPHONE 


BULL BAR ANTENNA 


И 


Зее 97 Cat. page 31. No crossover 


Was 57.95 | Was $8.95 


JAYCAR GAS — — 


Cat. NA-1020 


Was $5.95 


UNIVERSAL CABLE 


See 97 Cat. page 162. 


CARAVAN ANTENNA 


-— 


Оне, VHF, adjustable vertical / 

zontal polarization: Very 
4 onea aunes NIC 
soo dme Cat trate NIC 


OFC PRO LEADS 


2 RCA to 2 RCA. See. 


Very limited quantities. 
DMM RUBBER HOLSTERS 


Opt: L-0790 MINI WIRING BOX 
Some are store display 
units. TRIBRAND - UHF, 

Seo 97 Cat. page 23 for sizes. 

SUIT LARGE DMM Cat. QM-1510 


Was $14.9: 25 D male to female 
Cat. PA-0885, 
Was $14.95 
TV ANTENNA З 
x, 

МНЕ, FM. Cat. LT-3145 
Was $119 
DN 

SUIT MEDIUM DMM Cat. ОМ-1515. ү 
Were $9.95 ea 


Cat, P138 for 
details, 


NOVIK T-REX WIRE - 
STRIPPERS 
TWEETER са: тн-1в24 


Was 5 14.95 


1.5 Metre 
Cat. WA-1070. 


Was $11.95 
TAMPERPROOF ORX 
KEY SET 


дез Сы ва d 


5 Metre 


Я Cat. МА-1076 
Pon papel size: аз $19.95 


135(W) x 65(H)mm. 
needed Cat. СТ-1915 Was З 
MACHINED 


. AIRCRAFT 
LASER SAFETY LIGHT GRADE 4xD 


See Cat. P174. 


за 


4 PAIR (8 WIRE) TELEPHONE CABLE 


E 97 cs P142. Cat. WB-1625 


== 


Normally $1,30/m 
SCRAPERS SUPER FLAT SPEAKER 


4 BLADE Cat. TD-2118 See Cat P140. аке 
Маз 54.95 


5 BLADE Cat. 10-2116 
Was $16.95 


CABLE = N C] 
=== 0.8mm Bit Cat. IESS NI 
с Renga 


Were $1.75ea й 


Cat. WB-1738 = 
Sorry no 100m half price. 
Normally $4: 38/m 


4 WAY D25 SERIAL DATA 
SWITCH see P160. cat. хс-5071 


A | MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 


М EXTREMELY LARGE PANASONIC ВАН 12V. 
LCD DIGITAL CLOCK SEALED LEAD ACID BATTERY 
WITH CALENDAR AND 

TEMPERATURE 


This must be the largest LCD clock we have 
ever seen! Ideal for warehouses, factories, 
offices and home etc. Includes: «temperature 
readout in C or F «calendar with day, date 
and month display #12 or 24 hour time shuge 
152 x 94 LCD display with actual time digits 55mm high N 
total size 210(w) х 230(h) x 25(d)mm. Charcoal in colour. 


Й Operates from 2 x AA batteries. Cat. xc-220 ONIY $79. 95 
PINING FOR VINYL? POWER SUPPLY 


Now is your 
chance to make 
the ultimate phono 
turntable. Yet 
another scoop 
purchase. Yes 
Jaycar has done it 
again with a distress-stock purchase of a 

German PAPST toroidal brushless electronic Е 
turntable motor. This motor could be the basis 

for the ultimate home built belt-drive turntable! It can be GME Electrophone 240V input 12VDC 
driven by either AC or DC (16-32V) and is switchable 331/3 Output at a huge 2.2 Amps. Unit is a 


ог 45RPM. Once speed is adjusted with 2 x10k desk top type, with 240V power lead Includes e20W lamp - 
potentiometers (not supplied) the power source can change | (length 1.8mt.) and 12V lead (length 35mm dia «Downlight 
by +/-30 odd percent with an almost unmeasureable change 1.87%) terminated to а 2.5mm DC plug holder (white) «Mains 


in motor speed! The secret isthe built-in electronic control centre positive. Size 130( х SOT) x transformer, power 
сі These motara were used by а couple of local й Cat. MP-3040 кан Cat, 81-2755 
turntable manufacturers who were into really up market Т 
products! Unfortunately they didn't survive ће СО pao normall Save 56.90 Могтану 534.85 
onslaught. Their loss your gain! Now that vinyl is back in , 5 
vogue the price of high quality turntables etc. has 
skyrocketed! This motor was imported from Germany when 
the Aussie dollar was strong. They still cost over SA150 
each in 200+ quantities! They sold here to OEMs for 
between 5200 $ 5300. You will not pay anything like this 
price howeverl! We only have а limited quantity of these and 
ме are making them available to you at the incredible price 
of $49.95 each! Full technical specifications with each unit. 
Please note: In order to build your phono player you will 
need other items such as: drive belt, small pulley, turntable 
cabinet etc. None of these are available from us. We can 
only supply the most difficult component in the equation! 


| PAPST = GERMAN QUALITY Cate ¥M-2700 10) plus 60cea  mzeE/SP ONSE 


4 $49.95 each (LIMIT 2 PER CUSTOMER) They Just keep on winning! Ina. З 


Be early - quantities strictly limited. recent test in Hot 4's, our 4" speakers beat Clarion, JBL, Sanyo, 

Pheonix Gold, Coustic and Kenwood. Quote from Hot 4"s "We. 

SCOOP PURCHASE - 2 LINE honestly did'nt think you could get a pair of speakers this good 
16 CHARACTER LCD DISPLAY ~~~ for under $100 pair, and we recon they could | 


probably take on speakers triple the price” 
Not new - removed from poker All include adjustable angle tweeters. 
machines to make way for more я 


(И advanced technology. 4" са CS-2280 
Guaranteed to work аз а display 5” cat. cs-2282 
but backlight will probably not З 

Й work. If you want a backlit panel do PS AS аа 
not buy this unit. All decoder & drivers are on board. You can Plugs into your cigarette 6.5” Cat. CS-2268 
generate а full upper & lower case alphanumeric display аз — lighter. Charges 1-4pcs. 6x9” cat. cs-2290 


well as Japanese characters and symbols such as pi, sigma, ААА, AA, C, D and 1pc. 9V. 
‘omega etc. Note, we emphasize that the units аге second See 97 Cat. page 77 for full BULK USERS - CONTACT OUR 
professional technicians. 6 x 3mm (approx) character height. Cat. MB-3507 WHOLESALE DEPARTMENT FO! 
) Sp Р 


. 20 WATT LARGE SIZE KT 


Includes «20W lamp - 
51mm dia. ‘Downlight 
holder (white) *Mains 
t'former, power lead 


Cat. 51-2750 Save $6.90 
Normally $34.85 


Includes *50W lamp - 51mm dia. Downlight holder 
(white) «Mains transformer, power lead Cat. SL-2752 


Save 56.90 Normally $34.85 


We've made a surplus 
stock deal of some 
Dennison brand 125mm 
(5") cable ties. They will 
hold a maximum bundle 
diameter of 32mm. Save heaps over normal prices! 
Pkt. of 100 x 100mm sell for $4.95 Cat HP-1207 


125mm Pkt.100 Only 32.95 


JAM hand & have been soldered to. They have been removed by details. 
Overall display 28W x 72L x 4Hmm. Cat. 20-1890 


A Bargain At $9.95 


INDUCTANCE DMM DWELL TACHO 
Includes: «Capacitance DMN 


Temperature *Transistor test *RPM X 1, X10 «Омей angle 
ЧИЙ -Continuity buzzer «Diode test. 


*Holster «Carry bag. 


CAR ELECTRONICS JA 
CAR ELECTRONICS JAYI 


ПУДЕ Uttrabright 300 mcd отт red LED, which is 
ideal for car alarm deterrent light. No dropping 

resistor needed. Specifications: «IV (mcd) at ЗУ 

- 800mcd *Power dissipation - 200mW «DC 

forward current - 38-56тА «Reverse voltage - 0.5V 

Cat. ZD-1785 


RONICS JAYCAR ELECTRONI! 
ONICS JAYCAR ELECTRONI 
ONICSSIAVCAR ELECTRON 


--- — 
DPDT HEAVY DUTY SV 
We normally sell а 10A switch - 
5 for $5.25. These arrived, with | 
only а бА rating. Ideal for most Съ ДІ 


applications. Save heaps! У 7 
Cat. ST-0578 < |. Cat Ko-5214 5599 


AYGAR сатр ONPG алугло ELECTRONICG АУГАРНЕВЕСТРОМ СС HAVE RONICS ЈАҮС, 
A [ IL ORDER - ЕВЕЕСАП FOR PHONE ORDERS 1800 022 888 NICS JAYCAR E 


See 1997 Cat. page 7 for details, 


We've made a scoop Cat. КС-5215 73 
‘purchase of a limited quantity of high $774 ў 
quality ALPS brand 5K linear slider pots. Sat. KC-5216 139 AuGusT PAY ЩЕ 


(И with an AMBER LED mounted inthe  !deal rear Dolby speakers. E 

Sider. Travel is comm, and total math of 557 woofer and 1^ dome TOTAL 613 ONLY $499 d 
Й potis 9mm. These are ideal for graphic tweeter. See August 1996 

equalisers, and they “look а million advert for full details. CAR COMPUTER PROTECTOR 


^ 5 Limited quantity available. 
doll: RA /ailable: 
WITH CENTRE GLICK Cat Rpts | | Notavalable at dealers. Т usnm 
WITHOUT CENTRE CLICK Cat. RP-3916 Cat. CS-2430 
Cat. АА-3098 


Only $3.95 each Retail Price $299 Pr Was $169 Pr 
а E172 Sellout Price $99 Pair ИД ДО D 
50c ea/10+ 30c ea Now $12.95 


starting. See 1997 Cat. page 60. 


For car alarms. Sound output s 4” speakers, handle 5 watts. 
120dB. Current draw 300mA. Cat. AS-3150 
Includes rechargeable batteries. Was $6.95 


Cat. LA-8910Was $59.95 
August 539.9 заче ыо 


NEW JAYCAR KITS 


AUDIO FREQUENCY VERSATILE 
SHIFTER KITFOR LOW VOLTAGE 


` (Р.А, SYSTEMS ADAPTOR КЇТ 
Plug it into computer games, stereos etc, then put the 
back pack on and feel all the low frequency sounds. 1 
s дме See previous ads for full details. Cat.xc-1000 ù / y 
2200 WAS S249 Е 
REFER: Electronics Australia REFER: Electronics 
August, 1997. Australia August, 1997. 


Control acoustic feedbackin РА Power external |, | | 
systems by shifting the audio || peripherals from РС ofa 
Spectrum by SHz. Commercial (саға cigarette lighter 
‘equivalents sell for around $1,000. socket. Will deliver 
Kitincludes РСВ, all specified || between 3V and 15VDG, 

SMOKE ALARM electronic components, plus and depending on the 
TEST 3-4 machined IC sockets. НВ-5982 heatsink used (not 

тай ТО 314.95 case and MM-2007 $7.95 included), current up to 
ада V ene transformer available separately. — 1.5A. Kit includes РСВ 


smoke! To use simply spray at smoke о сор 
detector. Easy to use, no dangerous ||. ч 3 

climbing. Enables you to test 3 самте $89.50 са. клт758.95 
alarms per month for up to -— 

12 months. Cat. NA-1025 2 = 

Only 55.95 = Э 


HEAD OFFICE Quality WHOLESALE MAIL ORDERS FREE POST Т0: 
8-10 LEEDS ST RHODES 2138 Company PHONE: (02) 8743 5221 Reply Paid 72. Jaycar Mail Orders. PO Box 185 Concord 
PHONE: (02) 9743 5222 1508005 PAX. Sod 9743 3070| NSW 2137 FREE CALL FOR ORDERS: 1800 022 888 
FAX: (02) 9743 2066 SIT EN 810 137! ENQUIRY HOTLINE: (02) 9743 6144. FAX: (02) 9743 2066 
A ROAD FREIGHT ANYWHERE IN AUST (up to 20kg) $14.00 
POST & PACKING $10 to $24.99-$4.00 $25 to $49.99-$5 $50 to $99.99-$7 OVER $100-$8 
ADELAIDESA © 735 SYDNEY CITY T 1 
BURANDA QLD BANKSTOWN 
CANBERRA АСТ + GORE HILL 
MELBOURNE CITY PARRAMATTA 
COBURG VIC Ltt 


‘SPRINGVALE VIC RHODES 
NEWCASTLE 


Compiled by GARRY CRATT* 


Changes to BMAC services from Optus B3 


Optus B3: 

June 10 saw several changes to 
BMAC services on this satellite, affect- 
ing viewers in the Northern Territory 
and South Australia. ABC South Aus- 
tralia, ABC Northern Territory and 
Imparja have all moved in frequency 
and viewers using non-frequency agile 
Plessey receivers will need to upgrade 
their channel allocation chip, in order 
to tune the new frequencies. Details of 
all changes are carried on Ше ABC's 
Internet web site at: 
http://ww.abc.net.au/corp/translist/ 
howtune.htm. 


Asiasat 2: 

Recent additions to this satellite in- 
cludethe American government broad- 
caster “Worldnet” at IF 1270MHz, hori- 
zontal polarity, 6.6MHz audio. This 
service previously operated on Intelsat 
511 at 180°E. That service has now 
been discontinued. 

Another new broadcaster on this sat- 
ellite is “Baztab” TV, an Iranian pro- 
gram, broadcast Monday to Thursday 
from 2.45-4am AEST. Previously lo- 
cated on Arabsat 2B, this service oper- 
ates at IF 1470MHz, horizontal polar- 
ity. Also sharing the same frequency is 
“ Mahuga Hadeen TV”, another Iranian 
broadcaster, which operates Monday 
to Thursday from 4-5am AEST. 

Recent changes to the Star TV digital 
service on this satellite saw the un- 
encrypted Sky News UK and Star Plus 
movie channel disappear, presumably 
now operating with conditional access. 
These services were operating at 
1250MHz IF. The ESPN digital feeder 
channel at 1450MHz is still operating 
"open key". 


Panamsat 2: 

Several new stations 
appeared during June on 
this satellite. WCETV at IF 
1250MHz, vertical polar- 
ity, 6.2/6.8 audio, appears 
to be a Chinese gambling 
channel operating daily 
from 11pm-6am AEST. 
AB Asia, a similar chan- 
nel operates at 1335MHz 
IF, vertical polarity. 

Broadcaster TVSN has 
added Chinese and Japa- 
nese audio channels to 
their transponder, on 
5.55MHz and 5.75 MHz re- 
spectively. The broadcaster has added 
similar additional audio subcarriers to 
their signals on both Asiasat 2 and 
Palapa C2. 

One strange appearance on Pas 2 K- 
band late in June was a 4-channel dig- 
ital bouquet that included Northern 
Territory broadcaster Imparja and ABC 
Central. Signals appeared at 1000MHz 
IF, horizontal polarity. 


Intelsat 802: 

Intelsat 802 was successfully launch- 
ed by Ariane V96 on June 25. The satel- 
lite will be deployed at 174°E, replac- 
ing Intelsat 701, which will replace 
Intelsat 511 at 180°E. 1701 is scheduled 
to commence operations at 180°E in 
September. These changes will effec- 
tively eliminatethe inclined orbit track- 
ing now required to receive I511. 


Intelsat 702 (177°): 

Space TV Systems (Taiwan) com- 
menced trials of their digital service in 
late June. Early test channels included 


The test pattern from Space TV Systems in Taiwan. 


five Chinese channels and two hard- 
core XX rated "Exxxstacy" channels. 
By July 1, the two XX rated channels 
had been dropped but the others con- 
tinue testing. 

Space TV systems say their subscrip- 
tion service will commence in Septem- 
ber. Although details of the type of 
digital receiver required are unknown 
at present, the signal is viewable dur- 
ingthe test phase using Nokia, Panasat 
630 and Hyundai digital receivers. 


Gorizont 30: 

Papua New Guinea broadcaster 
EMTV has added a new radio broad- 
caster to its analog transponder. Lo- 
cated at audio subcarrier frequency 
7.4MHz, the radio station is called 
93FM and broadcasts a mixture of Eng- 
lish and local languages. sc 


* Garry Cratt is Managing Director of Av- 
Comm Pty Ltd, suppliers of satellite TV 
reception systems. Phone (02) 9949 7417. 
http:/www.avcomm.com.au 
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Ву RICK WALTERS 


Addressable card for 
driving a stepper motor 


This interface card allows you to drive 
a stepper motor using software control. 
It plugs into your PC’s parallel port and 
you can connect up to eight units in 


daisy-chain fashion. 


The interface card featured here is 
the first of two new cards that allow 
you to control stepper motors via the 
parallel port of a РС. It is capable of 
driving one stepper motor, while the 
second unit (to be described next 
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month) is capable of driving two step- 
per motors 

In practice, you can connect up to 
eight cards (in daisy-chain fashion) to 
the printer port, so that you can con- 
trol eight different motors. Each card 


is set with a unique address from 1-8, 
so that it can be individually selected. 
In addition, two or more cards can be 
coded with the same address in a mas- 
ter-slave setup, so that even more mo- 
tors can be controlled. 

Of course, those cards that have the 
same address will identically control 
their motors. 

In operation, an address from 0-7 is 
placed on three pins of the PC port 
connector, then the strobe line is 
toggled. This latches the address in a 
decoder. If this address matches that 
selected by a jumper on the card, the 
logic levels present on the port's nor- 
mal data lines are latched (stored) and 
fed to the motor drivers. 
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Note that the card is capable of driv- 
ing the stepper motor in both the for- 
ward and reverse directions. When 
the motor is not stepping, the driver 
transistors are turned off to prevent 
the motor from overheating. 


Circuit details 


The circuit of the card is shown in 
Fig.1. It uses IC1, a one-of-eight active 
low decoder, as the address latch. Ba- 
sically, this IC looks at the binary 
coded decimal (BCD) data on its A, B 
& C inputs and pulls the correspond- 
ing decimal output (ҮО-Ү7) low. 

In greater detail, this only occurs 
when the strobe line from inverter 
stage IC3b goes to a logic high (45V). 
This momentarily pulls the latch en- 
able input (pin 4) of IC1 high via a 
:001UF capacitor. The decoded output 
then goes low (0V) to give a unique 
address. 

If this is the output selected by the 
address link, the decoded logic low is 
fed to pin 2 of IC3a. IC3d inverts the 
strobe signal and so pin 3 of IC3a will 
also be low. As a result, pin 1 of IC3a 
goes high and momentarily pulls the 
latch enable input (pin 11) ofIC2 high 
via a second .001yF capacitor. 

IC2 is a 74HC573 8-bit data latch. 
When its LE input is taken high, the 
data present on its Data inputs (00- 
D7), as fed in from Port A of the paral- 
lel port, is latched and transferred to 
the Q outputs. The latch enable signal 
then goes low 47ms later (as set by the 
associated 47kQ pull-down resistor), 
so that the data remains latched until 
the next strobe signal. 


Motor drivers 

Transistors Q1-Q6 and Q7-Q12 form 
two bridge circuits which drive the 
stepper motor coils. One circuit is con- 
trolled by the Q0-Q3 outputs of ІС2, 
while the other is controlled by the 
Q4-Q7 outputs. Because these two 
bridge circuits are identical, we shall 
only describe the circuit based on tran- 


a 
a 
а 
о 
а 
а 


1 РС board, code 07108971, 
120 x 112mm 

1 DB25 PC-mount male right- 
angle connector 

1 stepper motor, Oatley 
Electronics M35 or equivalent 

1 8-way x 2-pin header strip 
(2.54mm pitch) 

1 jumper for header strip 

1 3-way terminal block (5.08mm 
pitch) 

1 4-way terminal block (5.08mm 
pitch) 


Semiconductors 

1 74HC137 decoder (ІСТ) 

1 74HC573 8-bit latch (IC2) 

1 74НС02 quad nor gate (СЗ) 

4 BD682 PNP Darlington 
transistors (Q1,Q2,Q7,Q8) 

4 BD679, BD681 NPN Darlington 
transistors (03,04,09,010) 

4 BC548 NPN transistors 
(Q5,Q6,Q11,Q12) 

1 1N914 small signal diode (01) 

1 5mm red LED (LED1) 


Capacitors 

2 100uF 25VW PC electrolytic 
2 0.1цЕ monolithic ceramic 
10.1uF MKT polycarbonate 
2 .001uF MKT polycarbonate 


Resistors (0.25W, 1%) 


110M9 42.2kQ 
147kQ 14700 
9 10kQ 

Miscellaneous 


Tinned copper wire for links. 


sistors Q1-Q6. 

We'll begin by considering what 
happens when outputs 00 & 03 of IC2 
are high and Q1 & Q2 are low. In this 
case, transistors Q5, 01 & Q4 will all 
be turned on and so current flows 


4-Band Code (190) 

brown black blue brown 
yellow violet orange brown 
brown black orange brown 
red red red brown 

yellow violet brown brown 
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from the positive supply rail through. 
Q1, coil MA and Q4 to ground. 

Conversely, when outputs Q1 & Q2 
are high and QO & Q3 are low, transis- 
tors Q6, Q2 and Q3 are tuned on and 
the current flows through the coil in 
the opposite direction. 

Therefore, depending on the logic 
levels at the 00-07 outputs of IC2, we 
can control the direction of the cur- 
rent through the two coils and thus 
the stepping direction of the motor, If 
all outputs are low, all the transistors 
are off and no current flows through 
either coil (ie, the motor is stopped). 

To actually step the motor it is nec- 
essary to switch the current through 
the coils in a logical sequence. Table 3 
lists the different modes for driving a 
stepper motor, along with the binary 
code required at IC2’s output which, 
of course, is identical to that at CON1. 
The decimal value can be used in a 
Basic program to apply the correct bit 
pattern to the parallel port, 

Almost all motors can be powered 
from the 12V supply, including cen- 
tre-tapped 5V motors (because we 
don’t use the CT). If you want more 
torque and a faster stepping speed, 
you can run the motor from a higher 
voltage, in which case a resistor must 
be added in series with each coil to 
keep the motor current within specifi- 
cation. It is the inductance of the mo- 
tor windings which limits the current 
and hence the torque, so by applyinga 
higher voltage we get a higher initial 
current. 


Card selected indicator 


The only circuit function yet to be 
described is the card selected indica- 
tor, This is based on D1 and IC3c and 
lights LED1 whenever a valid address 
is received. This feature provides a 
convenient way of checking which 
card has been selected at any given 
time in a multi-card system. 

The way in which this works is 
quite straightforward. As shown, pins 


Table 1: Resistor Colour Codes 


5-Band Code (1%) 

brown black black green brown 
yellow violet black red brown 
brown black black red brown 
red red black brown brown. 
yellow violet black black brown 


+5у OV «Dv 


Fig.2: install the parts on the PC board as shown here. Don't forget to fit a 
jumper to the pin header to select the address of the card and take care when 
mounting the power transistors as they don't all face in the same direction. 


8 & 9 of IC3c are normally pulled high 
via a 10MQ resistor and so pin 10 is 
low and LED1 is off. However, when a 
valid address is received, the decoded 
output from IC1 goes low and so pins 
8 & 9 of IC3c are pulled low via D1. 
This in turn switches pin 10 of IC3c 
high and so LED1 lights to indicate 
that the card has been selected. 

Because a card can be selected and 
deselected very quickly, а 0.1uF tim- 
ing capacitor is included between the 
inputs of IC3c and ground. This en- 
sures that the LED stays lit for one 
second after the card has been de- 
selected, 


Building the card 

The circuit is easy to build, with all 
the parts mounted on a PCboard coded 
07108971 (120 x 112mm). Fig.2 shows 
the parts layout on the board, while 
Fig.3 shows the full-size etching pat- 
tern. 

Begin by checking your etched 
board for defects by comparing it with. 


Fig.3. In particular, check for undrilled 
holes and shorts between tracks, es- 
pecially around the IC pads. This done, 
install the wire links (11), followed by 
the resistors and diodes. Table 1 shows 
the resistor colour codes but it is also 
a good idea to check the values using 
a digital multimeter, just to make sure, 

The capacitors can be installed next, 
followed by LED1 and the transistors. 
Be careful when fitting the transistors 
as two different TO-220 types are used. 
Note also that the metal faces of Q3, 
Q4, 09 & 010 (all BD679) face to- 
wards CON1 (the DB25 connector), 
while the metal faces of 01, Q2, 07 & 
Ов (all BD682) face towards CON3. 

Take care to ensure that the LED is 
correctly oriented. Its anode lead will 
be the longer of the two, while the 
cathode lead will be adjacent to a flat 
section on the bevel at the bottom of 
the plastic body. 

Finally, complete the assembly by 
fitting the 8-way pin header and the 
three connectors. Make sure that the 


RANSFORMERS 


- TOROIDAL 
* CONVENTIONAL 
* POWER - OUTPUT 
* CURRENT - INVERTER 
* PLUGPACKS 
* CHOKES 


STOCK RANGE TOROIDALS 
BEST PRICES 
APPROVED TO AS 3108-1994 
SPECIALS DESIGNED & MADE 
15VA to 7.5kVA 


Tortech Pty Ltd 996- 
24/31 Wentworth St, Greenacre 2190 
Phone (02) 642 6003 Fax (02) 642 6127 


=. се 


P.C.B. Makers ! 


If you need: 
P.C.B. High Speed Drill 
P.C.B. Guillotine 
P.C.B. Material — Negative or 
Positive acting 
Light Box - Single or Double 
Sided — Large or Small 
Etch Tank — Bubble or 
Circulating - Large or Small 
U.V. Sensitive film for Negatives 
Electronic Components and 
Equipment for 
TAFEs, Colleges and Schools 
FREE ADVICE ON ANY OF 
OUR PRODUCTS FROM 
DEDICATED PEOPLE WITH 
HANDS-ON EXPERIENCE 

* Prompt and Economical Delivery 


KALE 


40 Wallis Ave E. Ivanhoe 3079 
Ph (03) 9497 3422 
FAX (03) 9499 2381 
* ALL MAJOR CREDIT 
CARDS ACCEPTED 
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10 REM Step motor clockwise. 

20 PORTA = &H378 ‘This is for LPT1 Enter &H278 for LPT2 

30 PORTC = PORTA + 2 ‘and card 1 selected 

40 DATA 153, 150, 102, 105, 102, 150, 153, 105 

50 FOR A= 1 TO 4: READ ROTCW(A): NEXT ‘Read data for clockwise steps 
60 FOR A - 1 TO 4: READ ROTCCW(A): NEXT ‘Read data for anti-clock steps 
70 OUT PORTA, 105: OUT PORTC,11 ‘Set motor to known position 

80 FOR A - 1 ТО 12 "бо forward 12 steps of 30 degrees 

90 FOR В = 1 TO 4: OUT PORTA,ROTCW(B) ‘Four steps of 7.5 degrees 

100 OUT PORTC,11: OUT РОВТС,10 ‘Select card one, then take strobe low 
110 FOR C = 1 TO 350: NEXT ‘Delay to allow motor to step 

120 NEXT B: NEXT A 

130 OUT PORTA,0: OUT PORTC, 11: OUT PORTC, 10 'De-energise motor coils 
140 FOR A - 1 TO 20000: NEXT ‘Pause for a while 

150 REM Now step motor anti-clockwise 

160 FOR А = 1 TO 12 "Со backwards 12 steps of 30 degrees 

170 FOR B = 1 TO 4: OUT PORTA,ROTCCW(B) ‘Four steps of 7.5 degrees 
180 OUT PORTC, 11: OUT РОВТС,10 ‘Select card one, then take strobe low 
190 FOR C = 1 TO 350: NEXT ‘Delay to allow motor to step 

200 NEXT B: NEXT A 

210 OUT PORTA,0: OUT РОВТС,11: OUT PORTO, 10 ‘De-energise motor coils 
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— 
Fig.3: check your board against this full-size artwork before installing the parts. 


DB25 connector is sitting flat against 
the board before soldering its pins. 


Testing 


To test the board you will need a 25- 
way "D" male-to-female cable (ie, a 
printer cable) and a power supply ca- 
pable of supplying 5V at a few 
milliamps and 12V at up to 1A. If you 
are careful, you can pick up the 5V 
supply from the games port on the 
computer. The connections on the 9- 
pin "D" connector are pin 5 for the 5V 
line and pins 4, 5 and 12 for ground. 
The 12V rail can come from a suitable 
plugpack supply. 

Alternatively, you can wait and 
build the power supply to be described 
in next month’s issue. 

Before applying power, connect the 
card to your computer’s parallel 
(printer) port LPT1 using the extender 
cable. You will also have to install a 
jumper on the pin header to set the 
address of the card. If you only have 
one controller card, you can choose 
any address you like although it's prob- 
ably best to fit the jumper to the C1 
position. That way, you won't have to 
alter the program shown in Listing 1 
in order to address the card. 

Now load Basic and enter the pro- 
gram shown in Listing 1. You can 
omit the line numbers if you use Q- 
Basic. You can also omit the remarks 
(after the ‘) as they are only there to 
give you an idea of what the software 
is doing. 

When you run this program, the 
motor should rotate clockwise one 
revolution, stop and then step anti- 
clockwise to its original position. A 
pencil mark on the gear will let you 
see what is happening. Check that 
LED1 on the card lights to confirm 
that the card has been addressed. 

If you use LP2 as the parallel port, 
you will have to change line 20 (ie, 


Table 2 


Card No. Address 
Card 1 11 
Сага2 9 
Card 3 15 
Card 4 18 
Card 5 3 
Card 6 1 
Card 7 7 
Card 8 5 


Table 3: Stepper Motor Seq 


Ces 


Full Step - One Winding Energised 

Step No.| Polarity | 00 Qi 02 03 Q4 Q5 Q6 Q7 | Decimal 
Step1 | МА» 1 0 0 0 0 0 0 9 
Step2 | MB+ 0 0 0 0 1 0 0 1 144 
Step3 | MA- 0 1 1 0 0 0 0 0 6 
Step 4 | MB- 0 0 0 0 0 1 1 0 96 

Full Step - Both Windings Energised 

Step No.| Polarity 00 Qi 02 03 Polarity 04 05 06 07 Оеста! 
Step 1 | МА» 1 0 0 1 МВ+ 1 0 0 1 153 
Step2 | MA- 0 1 Peg os 0 MB+ 1 0 0 T 150 
Step 3 | MA- 0 1 1 0 MB- 0 1 1 0 102 
Step4 | МА+ 1 0 0 i MB- 0 1 1 0 105 

Half Step - Windings Turned On & Off 

Step No.| Polarity 00 Qi 02 Q3 Polarity 04 05 06 Q7 Decimal 
Зерт | МАЄ 1 0 0 1 мво 0 0 0 0 9 
Step 2 | МА+ 1 0 0 1 МВ+ 1 0 0 1 153 
Зерз | МАО 0 0 0 0 МВ+ 1 0 0 1 144 
Step4 | МА- 0 1 1 0 МВ+ 1 0 0 1 | 150 
Step5 | MA- 0 1 1 9 MBO [NEUE o | o 6 
Step6 | MA- 0 1 1 о | mB- 0 1 1 0 102 
Зер7 | МАО 0 0 0 o | mB- 0 1 1 0 96 
Зерв | МА+ 1 0 0 1 | we [] 1 1 0 105 

change &H378 to &Н278). Theaddress Ор to eight cards can be 

value for each card from 1-8 is given connected to the printer 

in Table 2. The illogical sequence ої Рогі, so that you can 

the numbers is due to the fact that Control eight different 

both C1 and C3 on PortC are inverted motus Bach card ip) 

logic; ie, if they are programmed high 5 fitting Hem Бай 


in Basic (or any other language), they 
will actually go low. 

If the stepper motor you use is dif- 
ferent to that specified in the parts 
list, your results may not be the same 
as ours. If the motor runs in the wrong 
direction, just swap the wires to pins 
1 and 2 of CONS. The motor we used 
has 7.5° steps and if the one you use is 
different (eg, if it has 1.8° steps), you 
will have to change the number 12 in 
lines 80 & 160 to some other value to 
get a complete revolution. 

For example, you would have to 
change 12 to 50 for a motor with 1.8° 
steps. 

Aclose examination of the program 
shown in Listing 1 will reveal how it 
all works and you can experiment with 
your own values. The values we have 
used are for a single full step with 
both windings energised. You may 


8-way pin header. 


wish to load the “one winding ener- 
gised” values into the program and 
compare the torque difference. 


Fault finding 


If it doesn’t work, the first thing to 
do is to check that you have the jumper 
or link set for card 1. If this is OK, 
check that LED1 lights when you run 
the program. 


If LED1 doesn’t light, connect pins 
4 & 16 of 1С1 together and run the 
program again. If the LED now lights, 
then the problem probably involves 
ІСЗЬ or the components connected to 
pin 4 (LE) of IC1. 

The same technique can be used to 
test the circuitry that drives the latch 
enable input (pin 11) of IC2 (ie, con- 
nect pin 11 to pin 20). sc 
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SERVICEMAN'S LOG 


Just give it a flamin’ good thump 


Most jobs are fairly routine but these three 
jobs hardly fall into that category. Of course, 
the customer doesn’t always help and the one 
job that should have been straightforward 
was complicated by the customer’s rudeness 
and uncooperative attitude. 


A month ago, I was asked by Mrs 
Johnston to attend to her Sanyo TV. 
The problem didn’t sound like much 
in that most of the time the set worked 
perfectly. It was just that, every three 
days or so, it wouldn't start although 
Mr Johnston could “fix” that by 
thumping the back. But it was annoy- 


ing and now it did it all the time. 
The set was a Sanyo CPP2601SV-00 
employing an 84P-B26 chassis and is 
a large 63cm stereo remote control 
model. It all sounded so easy — just 
whip the back off, fix the obvious dry 
joint or loose plug, replace the back 
and Bob's your uncle. А piece of cake 


I DECIDED TO GENTLY TAP 
EACH BOARD IN TURN ooo 
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really and what's more, it should take 
no more than half an hour. I should 
have known better. 

I arrived at the appointed time full 
of optimism and had the back off, the 
soldering iron switched on and the 
meter ready before the tea arrived. 
The TV switched on perfectly and did 
so for the next 20 subsequent efforts, 
Mrs Johnston assured me that it al- 
ways played up almost straight away 
but I know all about the contrariness 
of inanimate objects. 

I left it on while I finished my tea 
and then tried again. It still worked 
perfectly. I felt like Homer Simpson — 
TV goes on, TV goes off, TV goes on, 
etc. The time was slipping by, with no 
sign of a problem at the end of 30 
minutes. It was time for a different 
approach. 

Using a strong flashlight, I exam- 
ined every board very carefully but, as 
usual, access to the chassis was rather 
difficult. The leads to the front panel 
are far too short and the chassis could 
only be moved about 80mm out of the 
cabinet. Not only that, but there is a 
plastic support frame which obscures 
the main PC board. 

I decided to gently tap each board 
in turn but that made no difference. 
That was it—I couldn't afford to waste 
any more time. I refitted the back, 
pushed the set back into its corner 
and switched it on for the last time. 
The set came on, to our mutual frus- 
tration. Mrs Johnston then had a go 
herself with the remote. She switched 
the set off and it wouldn’t come back 
on. How did she do that? I tried the 
remote and the main on/off switch — 
the set was completely dead. 

Iwas now too far committed to back 
away, so off came the back and we 
both tried switching the set on and off 
again. And would you believe it? - it 
now worked perfectly. I then replaced 
Ше back, carefully noting where it 
made contact with the chassis in case 
it was dislodging a plug or socket. 
This time, with the back on, the set 
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worked perfectly, no matter what е!- 
ther of us did. 

Three quarters of a hour had gone 
by now and we both had other things 
to do. Obviously, this was a job for the 
workshop and I advised the Johnstons 
accordingly. As it turned out, they 
were going on a fortnight's holiday a 
few days later and so we organised for 
the set to be delivered to the work- 
shop before they left. 


The fault appears 


Finally, the set was on the bench 
and the back came off yet again. Actu- 
ally, the back wasn’t in very good con- 
dition, It is made of а very brittle hard 
plastic and had cracked in а few places 
where Mr Johnston had been hitting 
it. He must have been giving її а fright- 
ful whack on occasions! 

It took three days of continuous run- 
ning before the fault finally appeared. 
And when it did, it didn’t take too 
much of a tap to make it work again 
for another three days. 

After about two weeks, I finally de- 
duced that the problem was some- 
where in the power supply although I 
still didn’t know the exact nature of 
the fault. The standby light could al- 
ways be made to come on with the 
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remote control, which meant that the 
+5V and +12V rails were fine from the 
Power Sub unit. And during one of 
the short periods while the set was 
not working, I measured approxi- 
mately +325V on the collector of 0311 
but found that there was no output at 
all on the five secondary power rails. 

Because it took so little vibration to 
make the set work again, all measure- 
ments had to be made with extreme 
delicacy. Eventually, I had precious 
multimeters and a CRO permanently 
hooked up all over the set, waiting for 
itto play up. This was a real nuisance 
as it left me with only a limited amount 
of test equipment for fixing other 
things. 

My next step was to establish that 
the optocoupler (D311/TLP632) was 
working correctly. I found that there 
was +1V applied to pin 1 (on the LED 
side) when the set was off and 0V 
when the set was on. And there was 
OV across the transistor on the sec- 
ondary (hot side) of the optocoupler 
when the set was off and -20V across 
pins 4 & 5 when it was on. 

This implied that the optocoupler 
was working correctly. What's more, 
leaving the meter connected between 
pins 4 & 5 of this device seemed to 


the Sanyo CPP2601SV-00 63cm colour TV set 


“correct” the fault because the set al- 
ways started reliably while ever it re- 
mained connected. Obviously, the ex- 
tra drain of the meter was having an 
effect on some part of the circuit. 

My two weeks were nearly up and 
something had to be done. I placed 
the set on its side for better access and 
shone a bright lamp onto the PC board. 
Freezing the various plug and socket 
contacts didn't seem to make any dif- 
ference and they all looked perfect. 
The components that did have a reac- 
tiontothe freezer were the optocoupler 
(D311), chopper transistor Q331 and 
electrolytic capacitors C327, C328 and 
C330. changed them all and reworked 
the soldering on the entire board but, 
after three days, it played up again. 

Next, I replaced A301 (a JUO168 
thick film IC which functioned as an 
error amplifier), along with resistors 
R306 and R307, the latter used to bias 
0311. It made no difference and I was 
now only left with a few components 
that hadn't been changed. 

I was fairly satisfied that it wasn't a 
dry joint or a hairline fracture in the 
board and I was also fairly sure that 
the secondary (cold side) of the chop- 
per transformer (T301) was OK. Of 
course, I hadn't checked the chopper 
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Serviceman’s Log - continu 


WHY CANT THEN’ MAKE 
TV SETS EASIER 


TO SERVICE 


transformer itself, mainly because I 
had regarded it as an unlikely culprit. 
However, as I was now running out of 
ideas, I removed it and carefully ex- 
amined it, especially where the leads 
are wrapped around the posts. 

I could find nothing untoward, so І 
resoldered all the wire wraps and re- 
placed the transformer. And that ap- 
pears to have fixed the problem. De- 
spite a further week of intensive test- 
ing, there was no sign of the fault and 
I can only conclude that one of the 
solder joints associated with the trans- 
former must have been at fault, this 
despite the fact that they all appeared 
to be OK. 

The only other possible culprits are 
D332, D333 and C335 but none of 
these ever responded to tapping or 
freezing. I admit that it's rather an 
unsatisfactory conclusion but I believe 
that the problem has either been per- 
manently fixed or, at least, postponed 
for quite a while. Why can't they make 
ТУ sets easier to service? 

Of course, the Johnstons will never. 
appreciate how much effort I putin to 
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overcome this obscure problem. But 
as Sanyo put it, that’s life! 


The crook VCR 


Mr Nasty brought his Samsung VCR 
in just after Christmas, complaining 
that it wouldn't play. This was a VB- 
306 Winner mid-drive unit and when 
I removed the covers and inserted a 
cassette, it was pretty obvious where 
the fault lay. The loading arms 
wouldn't move at all and it could only 
fast forward or rewind. 

Unfortunately, there is no access 
underneath the deck and the only way 
to get to the mechanism is to remove 
it, which is what I proceeded to do. 
This involves removing countless 
screws from the top and bottom, along 
with the front escutcheon, before the 
deck can be unplugged from the main 
PC board. 

Removing the loading motor assem- 
bly on the underside of the deck re- 
veals a large rack gear which engages 
amaster cam. And you didn't need to 
be a genius to figure out what was 
wrong. The first tooth of the rack was 


missing and the teeth on the cam gear 
were all damaged. Obviously some. 
force had been applied here to cause 
this. The gears were relatively cheap 
but, after adding in the freight and my 
labour to remove and replace them, 
the customer was looking at a bill of 
about $100. 

I may have thought that this was 
good value but not so Mr Nasty. In- 
stead, he flatly contradicted me when 
Icalled him with the news and almost 
implied that I was being dishonest 
and attempting to overcharge him. 

Пей the machine disassembled so 
that he could see the problem for him- 
self when he called to pick it up. He 
was even more displeased with this 
and I received neither thanks for my 
diagnosis nor any payment for the 
time I had spent on the machine. 

I was quite surprised at his rather 
disagreeable attitude and thought that 
that would be the end of it. I had more 
or less forgotten about the incident 
when suddenly, after about six 
months, his wife brought the machine 
in and asked for it to be repaired for 
the figure I had quoted. (Don't you 
just love some of these guys? They 
back themselves into a corner by be- 
ing obnoxious and then hide behind 
their wives after they've thought bet- 
ter of it). 

Taken aback by this sudden about 
face, I carefully examined the parts to 
see if anyone else had had a go at the 
machine after it had left my shop. 
However, everything appeared to be 
as I'd left it and so I reluctantly agreed 
to take the job on. I don't like dealing 
with customers who have been unrea- 
sonable in the past but I reasoned that 
it would Бе а straightforward job and I 
would be able to recoup my previous 
losses. 

Removing the old rack (or “slide 
main” as they call it) isn’t difficult 
but, when installing the new one, one 
has to align eight points simultane- 
ously to ensure the correct timing. 
The two difficult ones are underneath 
near where it engages the gear cam 
drive (not shown in the service 
manual). The next point to watch for 
is the “Gear E/J Eject” drive which is 
loose and must be aligned so that slot 
#1 matches tooth #1 on the ejector 
rack at the top of the deck and tooth 
#1 on the gear master cam underneath 
After that, it’s plain sailing and you 
simply reassemble the parts in the 
reverse order that they were removed. 


Anyway, itall worked perfectly once 
it was all back together again. Obvi- 
ously, the original gears had been dam- 
aged by someone forcing a tape in or 
out, though Mrs Nasty subsequently 
denied this when she called to pick 
up the unit. Instead, she was more 
interested in finding out what sort of 
guarantee I gave. I told her that I guar- 
anteed the parts supplied and the work 
done for 90 days but only for the same 
fault and provided that the equipment 
was not abused, as was so obvious in 
this case. 

Idon'tthink that this advice sank in 
(or, more likely, she chose to ignore it) 
because she brought the machine back 
two weeks later, complaining that it 
didn’t work again. I stopped work, 
connected it up in front of her, in- 
serted a tape and pressed play. There 
was sound but no picture; just snow. I 
ran a tape cleaner but it made no 
difference, so I removed the covers 
and gently wiped the heads using a 
lint-free cloth dipped in oil-free ac- 
etone. It left black marks on the cloth! 

I replayed the tape and the picture 
was now perfect. I reassembled it in 
front of Mrs Nasty and explained what 
had happened but, like her husband 
before her, she declined to pay for the 
work done to rectify their abuse of the 
machine and disappeared with it with- 
out so much as a word of thanks. I 
don’t need customers like that and I 
certainly моп be doing any more 
work for them. 


A pig in a poke 

Steve runs a secondhand furniture 
shop not far away and one day he 
brought in this large Samsung stereo 
TV he'd bought at auction for $300. Of 
course, it wasn’t working and he 
wanted me to fix it for him. I know 
him well enough to tell him that he 
was mad to buy such a pig in a poke 
and gave him a quick rundown on 
some of the costs involved if certain 
parts like the picture tube were cactus 
(eg, anything up to $1000 for a large 
screen — and this was large). He didn't 
turn a hair, being the eternal optimist 
he is, and agreed to pay to have it 
diagnosed and costed. 

When I removed the back and found 
a large plastic bag full of parts, I liked 
his chances even less. As I quickly 
discovered, this bag contained a 
number of parts that were missing 
from the deflection board. The fly- 
back transformer had also been unsol- 


MR NASTY HIDES BEHIND HIS WIFE гео 


dered and was lying free inside the 
cabinet. 

Where was I to start? I removed the 
parts from the bag, sorted them out 
and found out where they had come 
from before performing some basic 
resistive checks with a multimeter. 
Most of the parts were either com- 
pletely short or open circuit and had 
either come from the line output stage 
or the power supply. The line output 
transistor (2SC1880) was short circuit, 
as was chopper transistor Q801 
(BUV48). 

Because the flyback transformer had 
been removed, І initially suspected 
that it was also faulty. However, a few 
basic checks revealed that it was prob- 
ably OK, so I replaced it. I also re- 
placed the chopper transistor (Q801), 
the line output transistor (Q401) and 
any other parts that were faulty. 

Restoring the power supply was 
obviously the next objective. A few 
checks revealed that fuse F801 and 
resistors R807 and R817 were all open 


circuit. The latter are designated on 
the circuit as 0.27W types but had 
been replaced with 0.22W 5W wire- 
wound resistors. I quickly fixed that 
by fitting the correct fusible types. 
The power supply is a conventional 
switchmode type and is somewhat 
similar to the ones used in Akai and 
Nokia TVs. The difference is that it 
has two regulator circuits, with VR801 
controlling the primary oscillator for 
+130У ш the standby condition and 
VR802 controlling a secondary oscil- 
lator and feedback circuit which en- 
sures that the 130V rail remains con- 
stant in the power on condition. 
Both ICs in the power supply (IC801 
and IC802) had previously been re- 
placed, along with a few other com- 
ponents. To be on the safe side, I re- 
placed all the small capacitors (C817, 
C813, C814, C838 & C803) and then 
checked all the remaining diodes and 
transistors using a multimeter. I then 
removed both the deflection board and 
the small signal board from the set to 


AUGUST 1997 63 


~I REMOVED THE BACK & FOUND 
A LARGE PLASTIC BAG FULL OF PARTS... 


protect them from any further damage 
should something be badly amiss with 
the power supply voltages. 

Before applying power, I decided to 
take a few more precautions, First, I 
connected a dummy load consisting 
of a 100W 240V globe and a parallel 
voltmeter to the cathode of D814 (the 
+130V rail). Second, Ishorted the base 
and emitter leads of the line output 
transistor to prevent the line output 
stage from firing up. And third, І соп- 
nected the AC input via а Variac, with 
a 200W globe in series to limit the 
maximum current to a safe value. 

Now for the big test. Iapplied power 
and slowly advanced the Variac, all 
the time keeping my finger near the 
on/off switch. And at 130V АС, the 
oscillator fired up, the 100W dummy 
load began to glow and the meter on 
D814 read +130V. 

Delighted at this progress, I slowly 
wound the Variac up to the full 240V. 
Everything remained intact and so I 
switched off and removed the base- 
emitter short from the line output 
transistor after first confirming that 
there was 130V on its collector. 

Now for the acid test — would the 
line output stage fire up properly? I 
switched out the 200W globe and 
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wound the Variac up again but noth- 
ing happened. The CRO revealed noth- 
ing on either the base or the collector 
of Q402 (the horizontal driver transis- 
tor), so I traced the circuit back from 
the collector through T401, R402 and 
D406, towards the +14V rail. 

According to the circuit I had, 
D406's anode is connected directly to 
the «14V rail at the anode of D816. 
There is even a link position on the 
board, marked J109, to allow for this 
connection but there was no link in 
position. And, what's more, this link 
had apparently never been fitted, so 
what was going on? 

In fact, it appears that the circuit is 
in error. In practice, D406's anode is 
linked via J430 and J813 to the emitter 
of Q805. And this transistor is con- 
trolled by Q803 which, in turn, is 
controlled by Q804. When Q804 turns 
on, Q803 also turns on and this does 
two things: first, it switches the +14V 
rail through to IC802 and second, it 
turns on Q805 which switches the 
+14V rail through to D406 and subse- 
quently to the collector of Q402. 

So why wasn't the +14У rail being 
switched through by transistors Q803 
and Q805. Answer — because unplug- 
ging the small-signal board had re- 


moved the base drive to Q804. This 
drive signal is normally supplied from 
the main board via pin 2 of connector 
CNP801. 

As a quick test, I switched my 
multimeter on the x1 ohms range and 
connected the red lead to the chassis 
and the black lead to the anode of 
D835 (in series with Q804's base). The 
2.4V across the test leads from the 
multimeter's internal battery was more 
that enough to bias Q804 fully on and 
the EHT section burst into life. 

The meter on the 130V rail now 
showed that it was too high but read- 
justing VR802 soon corrected this. By 
now, I was optimistic that the set was 
a “goer” so I removed all the safety 
gear I had connected, reinstalled all 
the boards and switched on. Eureka! — 
up came the sound and we had a 
perfect picture. 

I rechecked and adjusted the two 
B+ pots before leaving the set to soak 
test. It was still going strong after about 
a week and I felt confident enough to 
ting Steve and tell him to collect it. 

So, in the end, Steve’s confidence 
was well founded and he had сег- 
tainly got himself a bargain — this time! 
But I don’t generally advise people to 
acquire TV sets in this manner. SC 


NEW PRODUCTS COMING 
POLL our fax, or see our WEB SITE for: Photomultiplier 
tubes, complete Laser Printer Engines, Used Lenses, 


HeNe heads with collimators, 32 x 4 LCDs, 67 VGA LCD, 
Barcode readers, 576 x 550 CCD IC elc. 


GARAGE/GATE UHF REMOTE CONTROL KIT 

S.C. Dec 93. A keychain transmitter kit plus the receiver kit of the 
PCB and all on-board components. This kit can be used in 
Conjunction wit geared DC motors to operate garage doors, or 
Jung Пе lovee estan кеи S.C. Aug 97 could 
also be used for operation of one gate. One transmitter kit plus 
one receiver Kit: $80. For two-gate operation, use an extra 
receiver kit without the front-end components. Ring for more 
information. 


LOW COST DIGITAL IR/UHF DATA LINKS 

Coming soon. These are data transmitter and receivers 
‘that use either infrared or UHF wireless links. UHF and IR 
receiver modules are used for simplicity. Different kits 
will allow serial, 4-bit parallel with security coding, and 
14-bit parallel data transmission using either IR and UHF 
carriers. Four different IR Rx-Tx kits in all. Ring or Email 
for more information. 


VALVES 
Unused, boxed. The folowing ypes are available: 67, 616, 
(АУБ, 604. Any mixture of 10 for $20. 


NEW SEMICONDUCTOR BARGAINS 

A3140 MOSFET input op amp, 5 for $5; TL494 switchmode 
power supply 1G, 5 for $8; NES timar 10, 10 for $5; 16171066 
CD display driver, $5; ICL7107 LED display driver, 
MOSFETS, 60V, 0.028 ohm on-resistance, 50А, 10 for 


480 х 128 LCDS 
iach мене dot matri LGD delays Cleara 
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27MHz TRANSMITTERS. 
New, tested PCB assembly. Xtal locked on 26.295МНг, designed 
for transmitting digital information. Power varies from 100mW 
to a few watts; 3-12V DC operation. Should not be connected to 
an antenna as licensing may be required: $7 ea. or 4 for $20. 


BATTERY BARGAIN 
We could not fault these Panasonic 94 date code batteries: 
Guaranteed! New batteries in their original packaging 
made in Japan, as use 
ва. Now that's bargain. 


а pls one SLA charger 
advert.) fora total of $2011 


HELIUM-NEON LASER BARGAIN 
Large 2-3mW Неће laser head plus a compact potted US-made 
laser power supply. The head lugs into the supply and wo wires 
are connected to 240V mains. Needs 3-6V/5mA DC to enable. 
Bargain: $100. 


20A DC MOTOR SPEED CONTROLLER KIT 
Similar to design in June S.C. Includes PCB and on-board 
components including TWO high power 50A MOSFETS, plus the 
flyback diode and the capacitor needed across the motor: $18. 


GEARED MOTOR WITH MOTOR SPEED CONTROLLER KIT 
Back in stock! A used 12V windscreen wiper motor plus the 20A 
speed controller kit as listed above: $30. 


COMPUTER CONTROLLED STEPPER MOTOR DRIVER 
PCB and components kit which includes 16 4A transistors plus 
detailed information including stepper motor theory and software. 
disk. One kit can drive twa stepper motors: $25. Kit plus two 
Used stepper motors: $38 


BUYERS & SALES TAX EXEMPT PURCHASERS 
We can offer significant discounts on so ск. 
On a letter head, fax us your requirements and will гечах. 
prices, Some of our products are available at a sales tax 
exempt price. 


SMALL SWITCHMODE POWER SUPPLIES 
‘Need a power supply to power the above stepper motor controller 
Kit or other needs? Modern design, compact (145 x 80 x50mm), 
totally enclosed in a perforated metal case, 12VDC/2A and БУ: 
5A out: $17. The same power supply installed within a flat PC- 
type white powder coated metal box (380(L) x365(W)x55(H)mm) 
is also available. Plenty of spare room in the Бох for the stepper 
‘motor project. $20. 


BARGAIN ARGON LASER HEADS 
The cheapest way to get а BLUE-GREEN LASER beam! Thess 
used gens have around Som output ( may requiricensig!) 
and are guaranteed for 6 months. А power supply for these is 
based on а transformer with 80V@2A and 3V@20A secondaries. 
Ring or Email for more information. Head only: $250. 


MINI TV STATION 
‘Make your own mini TV station with this metal-cased, commercial 
transmitter with telescopic antenna. Dimensions 123 x 70 x 
20mm, 12V operation. Includes power switch, indicator LED, 
RCAaudio and video connectors, twin RCA-RCA lead. Our 32mm 
‘AUDIO PREAMPLIFIER Kit (58) comes (with an electret 
microphone). and а CCD camera will complete the station. 
Transmitter $30 or $20 when purchased with a CCD camera. 
REGULATED 10.4V-500mA PLUGPACK to power the whole 
system: $10. 


BEST "VALUE FOR MONEY" CCD CAMERA 

The best "value for money" CCD camera on the market! 
Come and see us for a comparison to any cheaper models. 
advertised! Tiny CCD camera, 0.1 lux, IR responsive, high 
resolution. This camera has a metal lens housing (not 
plastic) and performs much better than many cheaper 
models. The pinhole lensed version of this camera is also 
available for the same price!!!!!!!: $120. Need a quantity 
discount or different lenses??: Ask. SALES TAX EXEMPT 
PRICE FOR EITHER OF THE ABOVE IS: $99. If you need 
diferent lenses, ring and ask!! 


COLOUR CCD CAMERA - NEW 
This high quality ССО camera is buit over three boards which are 
joined with a flexible cable that can be folded into a very compact 
camera. Head board 42 x 20.5mm, lens height 24mm. Main 
board 42 x 42 x 9mm. Power board 42 x 20.5 x 8.8mm. SPECIAL 
introductory price: $350. Less with ST exemption. 


KITS FOR CCD CAMERA SECURITY 
New INTERFACE KIT FOR TIME LAPSE RECORDING: now has 
relay contact outputs! Can be directly connected to а VCR or via 
а learning remote control: $25 for PCB and all on-board 
‘components. Used PIR to suit: $12. 


‘32mm 10-LED IR ILLUMINATOR: new IR (880nm) LEDs have an 
‘Output about equal to our old 42-LED IR illuminator: $18. 
‘32mm AUDIO PREAMPLIFIER: an 58 kit that produces a ‘line 
level signal from an electret microphone, connect the output to 
our 
UHF VIDEO TRANSMITTER ($30) or $20 when bought with the 
camera (FREE DURING AUGUST - see other ad) for a complete. 
‘Audio-Video link. 
S2mm AUDIO AMPLIFIER: an LM380 based $9 audio power 
amplifier which can directly drive a speaker - needs the 32mm 
preamplifier, WHAT IS запит? Allboards are 2mm so you can 
оше these kits in a plastic 32mm joiner: cheap plumbing рап. 


‘STEPPER MOTOR DRIVER KITS 

Kit includes a large used 1.8? (200 step/rev) motor and used 
‘SAA1042A IC. Can be driven by external or an on-board clock: 
has a variable frequency clock generator. External switches (not 
provided) or logic levels from a computer, etc determine CW or 
CCW rotation, half or ful-step operation, operation enable/disable, 
clock speed, PCB and all on-board components: $18 for kit with 
1 motor, $28 for kit with 2 motors. 


Back aman! POLL (02) 9570 7910 and (02 
Back by popuiar damani : (02) and (02) 


PC POCKET SAMPLER KIT 

Ref EA Aug 96. Data logger/sampler, connects to PC parallel 
port, samples over a 0-2V or 0-20V range at intervals of one/hour 
tooneOdus. Monitor battery charging, makea бана scope, etc! 
Kitincludes on-board components, PCB, plastic box and software 
(35 disk): (K90) $30. 


AMPLIFIER - PREAMPLIFIER AND MORE! 
mostly SM РСВ that contains a SW amplifier 
preamplifier 


and a mounting clip. A small speaker and basic пооки 
information is also included. Appears to have 
designed lor a communications system. Great for many 
applications including a two-way intercom (two required) 
that does not require switching! Available at less than the 
соз! of the electret microphone: $15 ea., 2 for $24. 


WOOFER STOPPER Mk Il 
Works on dogs and most animals, ге! SC Feb 96. PCB and all on- 
board components, transformer, electret mic & hom piezo tweeter: 
(KIT) 543. Extra tweeters (drives 4): $7 ea. Approved 12V 
plugpack (PP6) $14. UHF REMOTE TRIGGER Single channel Rx 
and Tx: (K77T) $40. 


MASTHEAD AMPLIFIER KIT 
‘Our famous MAR-6 based masthead amplifier. 2-section РСВ 
(so power supply section can be indoors) and components kit 
(КОЗ) $15. Suitable plugpack (РРО); $6. Weatherproof box 
(HB4) $2.50. Box for power supply: (HB1) $2.50. Rabbit-ears 
antenna (RF) $7. (MAR-6 available separately). 


USED PIR MOVEMENT DETECTOR 
Commercial quality 10-15m range, used but tested and 


guaranteed, have open collector transistor (8013 
tamper switch, 12V operation, circuit provided: 


650nm VISIBLE LASER POINTER KIT 

YES, NEW 650nm kit!!: Very bright! Complete laser pointer that 
works from 3-4V DC. Includes 650nmv5mW laser diode, new 
handheld case 125 х 39 x 25mm, adjustable colimator lens, PCB 
battery holder: $35. 


DISCO LASER LIGHT SHOW PACK 
‘The above SmW/650nm kit plus our AUTOMATIC LASER LIGHT 
SHOW: $99. 


650nm LASER POINTER SPECIAL 
Lightweight (2x AAA) pen-sized pointer with 650nm laser diode!!: 
Very bright!: 555. 


S) outputand a 
0 


650пт LASER MODULE 
{ur new module ed witha ни laser diodel! Very small: 


12V -2.5W SOLAR PANEL KIT 
US amorphous glass solar panels with backing glass terminating 
clips etc. A solar panel kit. On SPECIAL: $20 Ea. or 4 for $60 


WIRELESS ІВ EXTENDER 
Converts the output of any IR remote control to UHF. Self- 
contained transmitter attaches to IR remote. Kit includes two 
PCs all components, 2 plastic boxes, Velero strap; (KBB) $39. 
(9V battery not included). Plugpack for Rx (PP10): $11. 


10А - 20A POWER SUPPLY. 
г supply with a continuous output of 
ible intermittent peak output of 20A, using 


Make a 13.8V 
10А and a 


recycled components! We supply only the major 
components and 


casing or wire and connectors are 
included. The transtormer (350VA), mains lead, large 
100 electrolytic capacitor and the heatsink are used. 
The PCB, all on-board components and the power 
transistors are new. Mains wiring -for experienced persons 
only! All the mentioned major components for a bargain 
price ot: $80. 


NICAD CHARGER & DISCHARGER 
Professional, fully assembled and tested fast NICAD batter 
charger and discharger PCB assembly, Swichmode circuli 
surface mounted on a double-sided PCB, Nominal unregulated 
input 13.7V DC, 900тА charge current. Appears to use voltage 
slope detection for charge terminating. als аза timar (4080) to 
terminate the charge. We supply a termistor ог temperature 
‘sensing. For fast-charging 7.2V AA nicads. Basic information 
provided, Incredible pricing: $9 ea or 3 for $21. 


MOVING MESSAGE DISPLAY PCB 

Used, complete PCB assembly with bright dot matrix red LED 
displays and driver. Circuitry includes 20 74HC164 ICs. Has 20 
displays each with LEDs (700 LEDs) Displays arin a single 
line to form a continuous display. Display size is 280 x 18mm, 
PCB 330 x 75mm. Needs external 5V supply. Includes a simple. 
program on disk and instructions 10 make the display scroll 
number "1" through all displays, via a computer parallel роп. 
Limited quantity: $40. 


MOTOR AND PUMP 
New, compact plastic pump with а 240V AC 50Hz 0.8A 91W. 
2650RPM induction motor attached. Probably a washing machine 
part. Very quiet operation, made in Japan, overall dimensions. 
160 x 90 x 90mm, weight 1.2kg, inlet 25mm diameter, outlet 
20mm diameter. Other end of motor has 20mm long 4mm. 
Shaft, Motor can be rewound for lower AC voltage and or reduced 
сме operation without disassembling the unk Wa calculated 
5 turns per volt: $19. 


‘SOLAR REGULATOR 
Ref: EA Nov/Dec 94 (intelligent battery charger). Etfciently charge. 
12-24V batteries from solar panels but can also be used with 
simple car battery chargers to prevent overcharging. Extremely 
high efficiency due to the efficient MOSFET switch and Schottky 
isolation diode. We now offer a 7.5A or 15A КИ: $26/829 (K09). 


BOSSMAN ELECTRONICS 
Early in August we should be fully set up with this new 
‘company which is subsidiary to OATLEY ELECTRONICS, 
or the purpose of giving TAX EXEMPT PRICES to entitled 
organisations. The product range that will be included on 
this listwill increase rapidly. For enquiries, call BOSSMAN 
ELECTRONICS on: (02) 9584 3562. 


OATLEY ELECTRONICS 
PO Box 89, Oatley NSW 2223 
Phone (02) 9584 3563 


Fax (02) 9584 3561 
orders by e-mail: oatley@world.net 


WEB SITE 


p-//www .ozemail.com.au/-natley 
E - урісайу 36. 
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Remote controlled 
gates for your home 


lars. The system presented here can 


Don’t you just love the idea of remote- 
controlled gates? There is your stately 
mansion, secure behind heavy wrought iron 
gates. You roll up in your Lexus ES400 and 
the gates slowly swing open as if by magic. As 
you pass through, the gates swing shut again 
and you are secure inside your domain. 


By PHUNG MAI 


Well, OK you might not have a 
stately mansion nora Lexus ES400 for 
that matter but the idea of remote con- 
trolled gates is still pretty attractive, 
isn'tit? Even if you just have ordinary 
gates, someone, probably you, has to 
open and close them each time you 
pass through. That's not too pleasant 
on a cold, wet winter's night. Now 
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you can add remote control. 

Just think of the extra prestige auto- 
matic gates will add to your home. It's 
quite common for people to have au- 
tomatic garage doors but you can go 
one better with automatic gates. 

Of course, anyone can have auto- 
matic gates fitted to their home but 
surprise, surprise, they cost big dol- 


be obtained at a fraction of the cost 
and you will end up with the added 
satisfaction of building it yourself. 


Mechanical concept 

The basic mechanical parts required 
to motorise your gates are a pair of 
12V DC wiper motors from a car and a 
pair of scissor jacks, again from cars. 
You can pick these up very cheaply 
from car wreckers. You can buy them 
more cheaply at trash and treasure 
sales because these people think 
they're selling junk! But you know 
better. The wiper motors and scissor 
jacks for the gates shown in the ac- 
companying photos cost just $12.00. 
Cheap, huh? 

Fig.1 shows the concept. The wiper 
motor is attached to the moving gate 
while one section ofthe scissor jack is 
attached to the gate post. The wiper 


0.51 
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MOTOR COVER 


MOTOR 
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Fig.1: this diagram shows the general concept for the motorised gates. The wiper 
motor is attached to the moving gate while one section of the scissor jack is 
attached to the gate post. The wiper motor drives the threaded shaft of the jack 
to pull the gate open or shut. You need one wiper motor and one scissor jack 


mechanism for each gate. 


motor drives the threaded shaft of the 
jack to pull the gate open or shut. You 
need one wiper motor and one scissor 
jack mechanism for each gate. 

The photos illustrate the concept. 
The prototype gates are in front of a 
carport but the idea can be used any- 
where, in inner-Sydney Paddington 
or on a country property out the back 
of Bourke. 

Since DC motors are used to motor- 
ise the gates, it is a simple matter to 
open or close them by changing the 
current direction through the motors. 

Beside the scissor jacks and auto- 
motive wiper motors already men- 
tioned, you will need a couple of uni- 
versal joints as found in standard 1/2- 
inch drive socket spanner sets and a 
few pieces of steel and bolts to clamp 
the jack sections to the gate posts. The 
scissor jacks should ideally have a 
¥-inch shank to match the universal 


joint — it will make your job a little 
easier later. 


Making the drive system 

OK; you've got the wiper motors, 
universal joints, jacks and some steel. 
Despite the fact that the job is in- 
volved with metals, it is not a massive 
task. You will be impressed when you 
see your little toy pushing and pulling 
the gates. Fig.2 shows the drive sys- 
tem in cross-section. The steps you 
must follow are: 

(1) Disassemble the universal joint. 

(2) Centre punch into the universal 
joint at the male end. 

(3) Drill and tap the square shank of 
the universal to fit the threaded sec- 
tion of the motor shaft. These steps 
will align the motor shaft to the uni- 
versal joint before they are welded 
together. 

(4) Disassemble the scissor jacks to 


obtain the wanted parts. Use a hack- 
saw or an angle grinder to cut away 
the unwanted sections. 

(5) After you have removed the 
threaded shafts from the jacks, you 
need to make one end of the shaft 
square to fit to the female end of the 
universal joints. 

As noted above, some jacks come 
with a square drive so they are the 
type to go for. Also make sure that the 
screwed shaft has good “square sec- 
tion” threads. Some jacks are very 
flimsy and havea very shallow thread- 
ed portion; they should be avoided. 

(6) Measure the depth of the female 
end. Mark one side of the universal 
joint at about half of the depth. Drill at 
the marked point into the female end 
through the shaft to fit a suitable split 
pin. 

(7) Reassemble the universal joint. 


Drive system assembly 


The next task is to assemble the 
various parts to make a workable drive. 
One section of the jack is used to hold 
the threaded bearing for the shaft to 
wind through. This section is welded 
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Fig.2: the drive system depends on universal joint to couple the wiper 


motor to the threaded drive shaft. 


to a clamp attached to the gate post. 
The method of attachment is up to 
you. You can either weld or drill holes 
and fit bolts, depending on whether 
you have wooden or metal gates. 

The distance between the pole to 
the threaded bearing is approximately 
two-thirds the length of the threaded 
shaft, You will have to allow for move- 
ment of the threaded bearing in the 
supporter slot, to allow for the change 
in the angle of the threaded shaft. The 
steps are as follows: 

(1) Thread the shaft into the tapped 


hole in the universal drive shank and 
then weld them together. 

(2) Bolt the base of the motor to the 
gate, as shown in the photos. The dis- 
tance between the position of the mo- 
tor on the gate to the hitch should be 
approximately half the threaded shaft 
length, 

(3) Wind the shaft through the 
threaded bearing about half of the 
length, then open the gate toward the 
shaft, place the shaft into the female 
end of the universal joint and then fit 
the split pin to connect them together. 


PARTS LIST 


1 single channel UHF transmitter 
kit; available from Oatley 
Electronics. 

1 single channel UHF receiver 
module (Oatley Electronics) 

1 PC board, code 15108971, 
122 x 99mm 

4 SPDT 12V PC-mount relays 

2 12V DC wiper motors 

2 10A fuses 

2 scissor jacks 

1 universal joint and split pin 
(see text) 


Semiconductors 

1 AX5328 decoder (ІС5) (Oatley 
Electronics) 

2 74НСО0 quad 2-input МАМО 
gates (ІСТ,ІС2) 

1 74HC20 dual 4-при МАМО 
gate (IC3) 

1 74HC107 dual JK flipflop (ІСА) 
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1 7805 5V regulator (IC6) 

4 BC337 NPN transistors 
(01,02,03,04) 

5 1N4004 diodes 
(D1,D2,D3,D4,D5) 

1 1N914, 1N4148 small signal 
diode (D6) 


Capacitors 

1 1000uF 16VW electrolytic 

42.2uF 25VW electrolytic 

1 1ЦЕ 25VW electrolytic 

1 0.47uF metallised polyester 
(greencap) 

50.1uF monolithic 


Resistors (0.25W, 5%) 

42.2kQ 

2 1КО 5-pin resistor arrays 
(RN1, RN2) 

11ka 

11000 


Besides making the connection, the 
split pin is a vital feature of the sys- 
tem. Ifit ever jams or fails due to loss 
of power or other cause, you will al- 
ways be able to open the gates by 
removing the split pins. 

(4) To test the gate, connect the mo- 
tor to a 12V car battery, Make the 
motor run forward and reverse a few 
times by changing the polarity, mak- 
ing sure that it is not jammed. 

Normally a wiper motor requires 
about 5A or so and you will have two 
motors drawing this current. To power 
them, you will need a 12V car battery 
on permanent trickle charge, say at 
around 100mA or so. By using a car 
battery you will not be shut out of 
your home if there is a blackout and 
thereis little chance ofthe circuit ever 
locking up in the case of voltage spikes 
on the mains supply. 

Note that most wiper motors these 
days have two-speed operation. 
Choose the speed to give the smoothest 
operation of your gates. 


Circuit details 

The circuitry to control your gates 
is built around the single channel UHF 
remote control featured in the Febru- 
ary 1996 issue of SILICON CHIP. This 
used an AX5326 encoder chip in a 
keyring transmitter and an AX5328 
decoder on a small PC board popu- 
lated with surface mount components. 
Both these items can be obtained from 
Oatley Electronics — phone (02) 9584 
3563 or fax (02) 9584 3561. 

The AX5328 receiver board is 
mounted on a large PC board with a 
few logic chips and four relays to con- 
trol the two wiper motors. The circuit 
of this board is shown in Fig.3. 

While we show the circuit powered 
from a transformer with two windings, 
the whole circuit can be powered from 
a 12V car battery, as noted above. To 
do this, delete the transformer and the 
bridge rectifiers and connect the bat- 
tery to the points marked +12V and 
VM+. 

Note that the whole circuit could 
also be operated without the UHF re- 
mote control by pushbutton SW3. 

You will need to refer to the Febru- 
ary 1996 article for the details of the 
UHF transmitter and receiver circuits, 
When the transmitter button is press- 
ed, the output of 105, the AX5328, 
will go high. 

In essence, the circuit consists of 
two JK flipflops in IC4 and four RS 
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Fig.3: the circuit depends оп a UHF receiver and decoder which drive several 
RS flipflops based on IC1 and IC2. These in turn control four relays which 
switch power to the motors to operate them in either one direction or the other. 


flipflops based оп NAND gate pack- || IC4b is used to debounce push- 
ages IC1 & IC2. All these flipflops are | button switch SW3. Assuming the cir- 
reset when power is first applied. cuit has been power reset, all flipflops 


will be cleared (ie, all Q outputs low) 
with SW1 and SW2 opened (gates 
closed). 

Tf a valid signal is detected by de- 
coder ICS, ріп 17 will go high and this 
is inverted by IC3a to trigger flipflop 
IC4b. This makes flipflop IC4a toggle; 
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Fig.4: the parts layout for the PC board. Take care to ensure all polarised 


are installed correctly. 


pai 


le, its outputs change state, with Q 
(pin 3) going high and pin 2 going low. 

This causes the two RS flipflops 
based on IC1a/1b & IC2a/2d to change 
state after being toggled by IC4a's Q- 
bar signal via capacitor C12. As a re- 
sult relays RLY1 and RLY3 will oper- 
ate. Both motors now run until the 
above RS flipflops are reset by the 
limit switches SW1 and SW2. These 
switches are installed on the gates so 


they can reset the flipflops when the 
gates are completely opened (or 
closed), 

With the flipflops reset, relays RLY1 
and КГУЗ are opened to stop the mo- 
tors. The output of 4-input NAND IC3b 
gate also resets flipflop IC4b so that it 
can accept another input signal for 
closing the gates. 

When the transmit button is pressed 
again, pin 3 of IC4a will change state 


You will need a wiper motor, a universal 
joint and a threaded shaft from a scissor 
jack to make each drive system. 
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from high to low and the RS flipflops 
based on IC1c/1d and IC2b/2c will be 
toggled via C11. Relays RLY2 and RLY4 
will operate and the gate motors will 
be driven in the opposite direction 
until the flipflops are again reset by 
the limit switches SW1 & SW2. 


PC board assembly 

In describing this project, we will 
assume that you have the February 
1996 issue and therefore will have the 
construction information for the UHF 
transmitter and receiver module. The 
motor control part of the circuit, as 
shown on Fig.3, is accommodated on 
a PCboard coded 15108971 and meas- 
uring 122 x 99mm. 

The component layout for the PC 
board is shown in Fig.4. This has the 
UHF receiver module mounted at one 
end and the four relays at the other, 

Check the board for any open cir- 
cuit tracks or undrilled holes and fix 
any defects before inserting compo- 
nents. This done, fit all the wire links 
and the PC stakes for external connec- 
tions. Next, fit the resistors, the two 
resistor arrays and the diodes. 

The nextstep is to fit the capacitors, 
noting that the electrolytics must have 
the correct polarity. The four transis- 
tors, the ICs and the relays can now be 
installed. 

Note that the UHF receiver module 
should be left out until after the PC 
board has been fully tested. 


Testing 


To test the unit, first connect a 20cm 
test wire to the edge GND pin on the 
board. This wire will be used to trig- 
ger or reset the flipflops being tested. 
This done, connect 12V DC to the AC 
input connector, then check to see 
that +5V is present at pin 14 of IC1, 2, 
3 & 4 and pin 18 of IC5. 

If all is OK so far then try grounding 
the SW3 pin with the test wire. This 
simulates a valid input signal being 
received. Two of the relays should 
operate. Assuming relays RLY1 and 
RLY3 did, then reset them by ground- 
ing the SW1A and SW2A terminals. 
This simulates the operation of the 
limit switches. 

Now ground the SW3 pin again and 
relays RLY2 and RLY4 should oper- 
ate. Again, you can reset them by 
grounding the SW1B and SW2B pins. 

Ifthe above steps didn't work, then 
you have to check the individual 
flipflops and you can check to see that 


possibility of accidental injury. 


the flipflop outputs are high or low 
with your multimeter. 

If the flipflops are all working cor- 
rectly, you may have to check that the 
transistors are all switching on when 
they should and finally, that there are 
no open circuits in the relay connec- 
tions. 

Assuming that all checks are OK, 
you can now install the UHF receiver 
module on the PC board. Finally, test 
the whole circuit once again with your 
remote control, 


Electrical installation 


The control box should be located 
near the battery and indoors or under 
cover, to keep it out of the weather. It 
is suggested that all cables be run 
through plastic conduits and fuses 
must be included, as shown on the 
circuit. You will need flexible con- 
duit at the gates themselves. The ca- 
bles should be 4mm auto wire or 
thicker, to avoid unwanted voltage 
drops when the motors are running. 

You have anumber of choices when 
it comes installing the limit switches 
SW1 and SW2. Perhaps the easiest is 
to use a pair of microswitches each for 
SW1 and SW2 and have them oper- 
ated by the gates when they are fully 
opened and fully closed. 

When the whole circuit is wired 
up, check the gate operation carefully 
using the manual switch SW3 and 
then the UHF remote control. Finally, 
fit metal guards over each drive shaft 
to prevent accidental injury. sc 


à Е. + + ж 
The motor attaches to the gate and drives the shaft to pull The wiper motors are weatherproofed by metal boxes 
the gate open or closed. Note the split pin which enables which give a tidy presentation (see photo on page 66). The 
the universal joint to be uncoupled. We suggest that a drive shafts will need to be kept well greased. A sliding 
metal guard be fitted over each drive shaft to prevent the rubber boot inside a metal guard would provide good 


protection for the shafts. 
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Fig.5: this is the full size etching pattern for the PC board. 
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| PRODUCT SHOWCASE 


Onkyo AC-3 home theatre receiver 


Amber Technology has 
announced the Onkyo 
Integra TX-DS838 Home 
Theatre Receiver, with 
Dolby Digital (AC-3) 
Surround decoding, 
dual DSP processors and 
12 surround modes. 


The discrete output circuitry of the 
TX-DS838 delivers 100W RMS per 
channel in stereo mode or 90W RMS 
to the front left, centre and right chan- 
nels and 50W RMS to each of the rear 
channels in surround mode. The non- 
NFB (negative feedback) power am- 
plifiers feature dual inverted Darling- 
ton circuitry. Heavy-duty power sup- 
plies feature an automatic cooling fan 
which switches on under heavy loads 
to prevent overheating. 

The TX-DS838 is equipped with 
dual 24-bit Motorola 56009 and 56004 


Laptop computer 
batteries 


Premier Batteries has introduced 
laptop computer batteries to their 
range of products. This new range 
is compatible with Toshiba, Com- 
paq, IBM, NEC and Macintosh com- 
puters. 

The new batteries are fitted with 
the latest Nickel Metal Hydride 
cells, giving performance and run 
times said to be equal to or better 
than provided by the original 
batteries. All batteries are direct 
replacements for the original prod- 
uct and carry the comprehensive 
Premier warranty. 

For further information, contact 


DSP chips working in unison to pro- 
vide improved DSP processing capa- 
bility. There are twelve digital sur- 
round modes: Dolby Digital Surround 
AC-3, AC-3 Action, AC-3 Drama, AC- 
3 Musical, Dolby Pro Logic, Pro Logic 
Action, Pro Logic Drama, Pro Logic 
Musical, Hall, Live, Arena and Sta- 
dium. 

The receiver features comprehen- 
sive video signal routing and switch- 
ing, with four video and eight audio 
inputs. A front-panel input (Video 4) 
is provided for easy connection and 


Premier Batteries Pty Ltd, 9/15 
Childs Rd, Chipping Norton, NSW 
2170. Phone (02) 9755 1845; fax 
(02) 9755 1354. 
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playback from a Camcorder. A 3-page 
on-screen display offers easy-to-fol- 
low adjustment of all operating par- 
ameters. Intelligent Power Manage- 
ment automatically activates the en- 
tire AV system when the connected 
television is switched on. 

The Onkyo TX-DS838 measures 435 
x 175 x 428mm, weighs 15kg, is fin- 
ished in black brushed or burnished 
gold aluminium, and has a recom- 
mended retail price of $2999.00. 

For further information, contact 
Amber Technology, Unit B, 5 Skyline 
Place, Frenchs Forest, NSW 2086. 
Phone (02) 9975 1211; fax (02) 9975 
1368. 


Visio Technical for 
schematic diagrams 


Based on drag and drop technology, 
Visio Technical 4.5 allows users to 
quickly create 2-D drawings and tech- 
nical schematics, without the long 
learning curve normally associated 
with CAD software. The package 
comes with more than 2000 “Smart- 
Shapes” (including electrical and elec- 
tronic symbols), organised into 78 task- 
specific stencils. Drawings are created 
by dragging and dropping the sym- 
bols you want from the stencil library 
along the lefthand edge of the screen 
andonto the drawing area to the right. 

According to Visio, the SmartShape 


symbols resize without distorting. The 
technology also ensures that sections 
of shapes appear or remain hidden as 
needed and that text goes where it 
belongs. Naturally, you can also cre- 
ate your own SmartShapes using the 
inbuilt SmartShape Wizard. 

A powerful set of drawing tools is 
included for creating custom shapes 
and the program features automatic 
layout and intelligent line routing. 
This means that the program can au- 
tomatically reposition shapes and con- 
necting lines as required. 

AutoCAD compatibility is another 
feature and the program can both im- 
port and export AutoCAD file formats. 
Inaddition, there are import filters for 
files created in CorelDRAW, Corel- 
FLOW, Micrografx Designer and ABC 
Flowcharter. Files can be imported 
and exported in a variety of formats, 
including BMP/DIB, CGM, EPS/AI, 


GIF, IGES, JPEG, PICT, PNG, TIFF and 
WME. 

As might be expected these days, 
Visio Technical 4.5 supports Internet 
publishing and you can save draw- 
ings as HTML files with linked image 
maps, or as GIF, JPEG or PNG graph- 
ics. There’s also support for TrueType 
and other Windows fonts, an inbuilt 
spelling checker and improved col- 
our formatting with new gradient fills. 

Visio Technical 4.5 runs under Win- 
dows 95 and Windows NT. A 16-bit 
version of the program (Visio Techni- 
cal 4.1) is also included in the pack- 
age on a separate CD ROM for Win- 
dows 3.1x users. The recommended 
retail price is $499 or users can up- 
grade from previous versions for $249. 

For further information, contact 
Visio International Inc., Level 17, 275 
Alfred St, North Sydney 2060. Phone 
1800 551 976. 


Mitsubishi's video 
projector 


A new projector from Mitsubishi 
Electric is now available. With a screen 
projection diagonal of up to 762cm 
(300 inches), the projector can create 


AUDIO 
TRANSFORMERS 


Manufactured in Australia 
Comprehensive data available 
Harbuch Electronics Pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


an image which is over 10 times larger 
than current 68cm TV sets. 

Mitsubishi's Liquid Crystal Polymer 
Composite (LCPC) projector has an 
extremely bright image because, un- 
like conventional projectors, it does 
not require a polariser and thus uses 
light more efficiently. 

The Mitsubishi projector can be con- 
nected to a TV, VCR, video camera, 
laser disc player, PC or (when it is 
released in the future) to a Digital 
Video Disc player. 

The projector is multi-system com- 
patible (NTSC, PAL and SECAM) and 
can connect to a variety of computer 
platforms (eg VGA, Mac 13", NEC 98). 
Other features include a manual zoom, 


THE "HIGH" THAT LASTS IS MADE IN THE U.S.A. 


Model KSN 1141 


The new Powerline series of Motorola's 2kHz 
Horn speakers incorporate protection 
circuitry which allows them to be used safely 
with amplifiers rated as high as 400 watts. 
This results in a product that is practically 
blowout proof. Based upon extensive testing, 
Motorola is offering a 36 month money back 
guarantee on this product should it 
burn out. 


Frequency Response: 1.8kHz - 30kHz 

Av. Sens: 92dB @ 1m/2.83v (1 watt 2 80) 
Max. Power Handling Capacity: 400W 
Max. Temperature: 80°C 

Тур. Imp: appears as а 0.ЗцЕ capacitor 


Typical Frequency Response 
Ex m Emm 


MOTOROLA PIEZO TWEETERS 
AVAILABLE FROM: 
DICK SMITH, JAYCAR, ALTRONICS AND 
OTHER GOOD AUDIO OUTLETS. 


MOTOROLA 


IMPORTING DISTRIBUTOR: 
Freedman Electronics Pty Ltd, PO Box 3, 
Rydalmere NSW 2116. Phone: (02) 9638 6666. 
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focus adjustment and volume control. 

The Mitsubishi LCPC Projector has 
arecommended retail price of $10,999 
and is available from selected electri- 
cal retailers. For more information, 
contact Mitsubishi Electric on 1 800 
811 212. 


CAN interfaces 
for PCs 


National Instruments has an- 
nounced the first available PCI-based 
and ISA-based Windows 95 Plug and 
Play-compatible interfaces to connect 
PCs to Controller Area Network (CAN) 
devices. The РСІ-Сап (for Windows 
NT/95 PCs) and AT-CAN (for Win- 
dows 95 PCs) meet the physical and 
electrical requirements for in-vehicle 
networks based on CAN. 

The AT-CAN includes full Windows 
95 Plug and Play compatibility, giving 
users the benefits of automatic con- 
figuration for easier installation and 
maintenance. The PCI-CAN and AT- 
CAN include NI-CAN driver software, 
which provides a high-level applica- 
tion programming interface (API) for 
reading and writing data frames on 
the CAN bus. Both are compatible with 


LabVIEW and LabWindows/CVI, as 
well as other industry-standard pro- 
gramming languages. 

These products give users PC-based 
connectivity to communications net- 
works that are becoming more com- 
monplace in both test and industrial 
automation applications, including 
automotive testing and diagnostics, 
factory automation, and machine con- 
trol. 

For more information, contact Na- 


tional Instruments Australia, PO Box 
466, Ringwood, Vic 3134, Phone (03) 
9879 5166; fax (03) 9879 6277. Email 
info.australia@natinst.com or http:// 
www.natinst.com/ 


C&K Electronics & Jesec 
Switches merge 


Australian electronic component 
suppliers C&K Electronics and Jesec 
Switches Plus are combining 44 years 


KITS-R-US 


RF Products 


FMTX1 Kit $49 
Single transistor 2.5 Watt Tx free 
Tunning 12v-24V DC. FM band 
88-108MHz. 500m V RMS audio 
sensitivity. 

FMTX2A Kit $49 

А digital stereo coder using 
discrete components. XTAL 
locked subcartier. Compatible 
with all our transmitters. 
FMTX2B Kit $49 

3 stage XTAL locked 100MHz 
FM band 30mW output. Aust 
pre-emphasis. Quality specs. 


Optional 50mW upgrade $5. 
FMTXS Kit $98 

Both а FMTX2A & ЕМТХОВ on 1 
PCB. Pwt & audio routed. 


ЕМЕ500 Kit $499 

Broadcast specs. PLLO.5 to 1 
watt output narrowcost TX kit. 
Frequency set with Dip Switch. 
220 Linear Amp Kit $499 

2-15 watt output linear amp 
for FM band 50mW input. 
Simple design uses hybrid. 
961 Kit $399 

Broadcast quality FM stereo 


coder. Uses op amps with 
selectable pre-emphasis. 


Other linear amps and kits 
available for broadcasters. 
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PO Box 314 Blackwood SA 5051 
Ph 0414 323099 Fax 088 270 3175 


АМА ЕМ721 FM-Tx board $19 
Modify them asa 1 watt op 
Narrowcast Tx. Lots of good RF 
bits on PCB. 

АМА FM721 FM-Rx board $10 
The complementary receiver 
for the above Tx. Full circuits 
provided for Rx or Tx. Xtals 
have been disabled. 

MAX Kit for PCs $169 

Talk to the real world from a 
PC. 7 relays, ADC, DAC 8 TTL 
inputs & stepper driver with 
sample basic programs. 

ЕП 1623 kit for PCs $69 

24 lines оз inputs or outputs DS- 
PTH-PCB and ali parts. Easy to 
Биа, low cost, 

ЕП DIGI-200 Watt Amp Kit $39 
200W/2 125W]4 70W/8 from 
233 volt supply. 27,000 built 
since 1987. Easy to build. 
ROLA Digital Audio Software 
Cali for fullinformation about 
‘Our range of digital cart 
players & multitrack recorders. 


ALL POSTAGE $6.80 Per Order 
FREE Steam Boat 


For every order over $100 receive 
FREE а PUTT PUTT steam boat kit 
Available separately for $19.95, 
This is one of the greatest 
educational toys ever sold. 


Contactless angle 
sensors 


Philips has introduced the 
KM110BH/2430 and KM110- 
BH/2470 angular displace- 
mentsensors, which utilise the 
company’s magnetoresistive 
sensor technology to produce 
а contactless device completely free from wear and 
micro-linearity errors. 

Mechanical wear and contact corrosion, which 
can lead to severely impaired performance, are the 
two most common problems encountered with 
potentiometer-based angle sensors. The KM110BH/ 
2430 has a measurement range of 30° and the 
KM110BH/2470 has a range of 70°. Both devices 
operate at temperatures between -40°C and +125°C, 
making them suitable for use in automotive applica- 
tions such as engine management, safety and driver/ 
passenger comfort systems. 

They are also small enough to be used in applica- 
tions such as computer printers, medical equipment 
and instrumentation equipment, as well as in gen- 
eral industrial applications. 

Additional information can be obtained from 
Philips Components, 34 Waterloo Rd, North Ryde, 
NSW 2113 or from the Philips Internet Home Page at 
http:/www.semiconductors.philips.com 


industry experience with the ап- 
nouncement of their merger. The new 
company, to be known as C&K Com- 
ponents Plus, will have its head office 
and distribution centre in Braeside, 
Victoria, with sales offices in Sydney 
and Adelaide and sales agents in 
Queensland and WA. 

C&K Components Plus plan to ex- 
pand their present range of 15,000 
stock items, including switches, con- 
nectors, enclosures, circuit protection 
devices, variable resistors, sound and 
visual components and general prod- 
ucts. All items will be supported by 
comprehensive product catalogs and 
detailed up-to-date literature. 

C&K Components Plus will also 
soon be announcing its Internet web 
presence on buynet at http://buy- 
net.com.au 

Further information about C&K 
Components Plus products can be ob- 
tained by calling Sydney (02) 9635 
0799, Melbourne (03) 9587 4044 and 
Adelaide (08) 8363 4343. The email 
address is: ckplus@ca.com.au 


High density 
DC-DC converter 


ANALOG 
DEVICES. 
B 


Analog Devices’ new ADDCO02808- 
PB high-density DC-DC converter is 
the first designed specifically for pulse 
applications such as solid state radar 
where transmit/receive (T/R) modules 
areused. When fast transient response, 
minimum output voltage deviations 
and saving space and weight are im- 
portant, the ADDC02808PB is the so- 
lution. 

The standard ADDCO02808PB oper- 
ates from a 28V input bus and pro- 
vides up to 25A pulsed output current 
at 8V. Peak pulse power is 200W and 
peak pulse power density is more than 
120W per cubic inch. 

For further information on this de- 
vice, contact Hartec, 205A Middle- 
borough Rd, Box Hill, Vic 3128. Phone 
1 800 335 623. sc 


SILICON CHIP SOFTWARE 


Now available: the complete index іо — B eather 
all SILICON CHIP articles since the first Efe iun 
issue in November 1987. The Floppy ^ 
Index comes with a handy file viewer 
that lets you look at the index line by line 
or page by page for quick browsing, or 
you can use the search function. АП 
commands are listed on the screen, so 
you'll always know what to do next. 
Notes & Errata also now available: 
this file lets you quickly check out the Notes & Errata (if any) for all articles 
published in SILICON CHIP. Not an index but a complete copy of all Notes & 
Errata text (diagrams not included). The file viewer is included in the price, so 
that you can quickly locate the item of interest. 

The Floppy Index and Notes & Errata files are supplied in ASCII format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 
Viewer requires MSDOS 3.3 or above. 


ORDER FORM 


Floppy Index (incl. file viewer): $A7 


Notes & Errata (incl. file viewer): $А7 


Alphanumeric LCD Demo Board Software (May 1993): $А7 


Stepper Motor Controller Software (January 1994): $A7 


Printer Status Indicator Software (January 1994): $A7 


Switchers Made Simple — Design Software (March 1994): 5412 


0| 0| 0| O| 0| 0| C 


Gamesbvm.bas /obj /ехе (Nicad Battery Monitor, June 1994): $А7 


о 


Diskinfo.exe (Identifies IDE Hard Disc Parameters, August 1995): $A7 


POSTAGE & PACKING: Aust., NZ & PNG add $A3 per order; elsewhere $A5 


Disc size required: ©) 3.5-inchdisc  [5.25-inch dise TOTAL $A| 


Enclosed is my cheque/money order for $A. or please debit my 
O Bankcard О Visa Card O MasterCard 


Card No. 


Signature. Card expiry date 


Name 


PLEASE PRINT 
Street 


Suburb/town Postcode 


Send your order іо: SILICON CHIP, PO Box 139, Collaroy, NSW 2097; or fax your order 


to (02) 9979 6503; or ring (02) 9979 5644 and quote your credit card number 9 


(Bankcard, Visa Card or MasterCard). 
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The philosophy of R/C 
transmitter programming 


This month we will look at some of the 
principles involved in the programming of 
the modern R\C transmitter. We discuss the 
use of memories and initial R/C model setup 


for best flying response. 


In the course of my radio service 
work I spend a lot of time listening to 
tales of woe from concerned or frus- 
trated customers, so much so that, 
like doctors, you begin to feel that the 
only people (or R/C systems) in the 
world are those who are unwell. 

This can be depressing at times and 
it must be a real problem for doctors. 
However, in my work as an R/C sys- 
tem designer, I find these tales very 
important because I can do something 
to help and I have used the informa- 
tion gathered to great effect in recent 
years. 

The work we did on third-order 
intermodulation came out of the end- 
less murmurings and hand wringing 
that surfaced in the lead-up to the 
MAAA Frequency Subcommittee con- 
ference in Sunbury, Vic. The very 
popular AM versus FM articles, which 
are now being picked up by overseas 
magazines, arose from a South Austra- 
lian reader's letter. This poor fellow 
was under intense pressure from the 
technocrats in his club who were tell- 
ing him to get rid of his “inferior” AM 
equipment and buy the new all-sing- 
ing, all-dancing FM gear. 

The transmitter intermodulation 
articles came to light as a result of the 
uncertainties that triggered the reluc- 
tance of the clubs to accept the earlier 
issue Keyboards and my subsequent 
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investigations to arrive at the truth of 
the matter. As a result, the new highly 
modified Issue 4 Keyboard has gained 
wide acceptance amongst those pre- 
viously reluctant clubs and is thus 
alleviating the worries about trans- 
mitter intermodulation for clubs across 
Australia. 

Because I was prepared to listen to 
the worries, investigate and report on 
what I saw as the truth, those SILICON 
СНІР articles have completely trans- 
formed the way things are being done 
in clubs all around Australia. There is 
renewed interest in 29MHz operation; 
AM no longer carries the stigma im- 
posed by the FM sales hype; 3rd order 
intermodulation interference (301) is 
a thing of the past in most clubs and 
transmitter intermodulation is now 
well understood. 

However, in the words of one mem- 
ber of the trade, the transmitter 
intermodulation articles “created a 
storm” and there are now opposing 
points of view circulating in the R/C 
movement. 

Some members of the trade are not 
too happy about those articles because 
they have shifted the emphasis to dual- 
conversion receivers for operation on 
36MHz and those in the trade not 
supplying dual-conversion 36MHz 
receivers are walking around with 
noses severely out of joint. At the top 


of the list of these trade members is 
Bob Young of Silvertone Electronics, 
who does not yet have a dual-conver- 
sion Rx in his range. 

This is interesting because it is be- 
ing whispered in certain quarters that 
Bob Young of SILICON CHIP fame is 
pushing the Tx intermodulation line 
to help Silvertone sales. Wearing two 
hats is a trying process at times. 


Programming 

Now let's get onto the main theme 
of programming transmitters. There 
are a wide range of people engaged in 
R/C activities. Some just need a toy to 
play with for a few hours to take their 
mind off work or home pressures. Oth- 
ers, like the dedicated international 
level contest modeller, need the very 
best that technology can provide for 
that competitive edge. In the middle 
is a vast array of wants and needs. 

Sadly, modern mass-production and 
marketing techniques tend to constrain 
development so that the needs of the 
many tend to be forced along lines 
dictated by the needs of the few. Such 
is the case in modern transmitter de- 
velopment and now the beginner and 
sports flier is faced with a choice of 
the computerised monster more suited 
for the international competitor or 
nothing. 

It was to bridge this gap that I de- 
signed the Mk.22 transmitter which 
we have covered in past columns. 
Unfortunately, whilst that transmitter 
fulfilled the necessary technical role, 
the high cost of manufacture in this 
country has lifted it out of the begin- 
ners’ price bracket. 

Having listened and established that 
there is much unhappiness regarding 
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Fig.1: servo error should be minimised by transmitting the 
maximum number of steps available and using the mechanical 
linkages to reduce the control surface travel. This also stiffens the 
linkage in regards to control flutter. 


SERVO 
OFF 
NEUTRAL 


the programming of the modern com- 
puter radio, let us see what can be 
done to ease some of the burden. This 
month we will look at the fundamen- 
tal principles of programming 
transmitters and some of the common 
complaints associated with this pro- 
gramming. 

As programming begins with the 
model design, we will start from the 
very beginning. 


Crook manuals 


The single most common complaint 
that I receive is that the instruction 
manuals are almost incomprehensi- 
ble. Add this to the fact that the pro- 
grams are now so complex and it's not 
hard to understand why so many peo- 
ple are completely overwhelmed by 
the whole business. One customer told 
me that he had flattened the Tx bat- 
tery three times just trying to program 
exponential control into his elevators. 
Another told me that she had locked 
out all functions except basic 4-chan- 
nel operation. 

The poor quality of the factory 
manuals has driven several people to 
completely rewrite the manuals for 
some systems, so have a look at what 
is available in the model shops for 
your system. There is an excellent 


Fig.2: An off-centre servo will give unequal throw about neutral 
and will call for less than ideal settings in the transmitter. 


manual written in good English by 
Don Edberg for the Futaba Super-7 
system, for example. Not only does it 
show how to program in easy logical 
steps but also gives the theoretical 
and practical reasons for using each of 
the programming functions. 

There is no doubt that the compu- 
terised encoder is by far the best 
method of encoding and a virtual must 
for the serious competitive modeller. 
However, in trying to make the trans- 
mitter all things for all people, the 
manufacturers have completely lost 
the plot in regard to a simple trans- 
mitter for the beginner and sports flier. 
So let us look at some of the funda- 
mentals in order to simplify program- 
ming for these two groups. 


Model memory 


One of the very interesting devel- 
opments in the computer encoder is 
that of model memory. This allows 
each program to be stored in a sepa- 
rate memory so that the program may 
be recalled when needed. 

This has opened new avenues for 
the contest flier in that multiple con- 
figurations of a single model may be 
stored in separate memories and 
changed in flight. Thus, an F3B model 
may be configured for towline launch, 


cruise, endurance, speed or landing 
(crow), all at the touch of a button or 
flick of a switch. 

This is pretty powerful stuff con- 
sidering that six to eight servos may 
be involved with multiple point mix- 
ing on most of these servos. Program- 
ming such a model takes years of ex- 
perience and requires an excellent 
knowledge of aerodynamics combined 
with a very sound grasp of the ramifi- 
cations of swapping between pro- 
grams. 

At the club level, a more mundane 
use of model memory is to be found. 
This is the process of storing the flight 
trims for each model so that when 
each model is flown that program is 
called up ready for use. This program 
may also store such information as 
direction of rotation of the servos, 
channel allocation, servo travel length 
and mixing ratios. 

Now itis immediately apparent that 
there is great danger here for the ab- 
sent-minded or the modeller who is 
less than fully aware of the value of 
preflight checking, 

What if the model is flown with the 
wrong program loaded? Controls may 
be reversed, mixed incorrectly or 
worse still, allocated to different chan- 
nels, Anyone who has ever taken off 
with the ailerons reversed can attest 
to what happens next. I have done it 
in my early days but God alone would 
know how you would cope with a 
channel wrongly allocated. Horror sto- 
ries abound in all clubs of models 
flown with the wrong programs in 
place and there is absolutely no ex- 
cuse, for if the correct preflight checks 
had been carried out the error would 
have been found on the ground. 

Iam nota great fan of model memory 
for this type of application. At the 
height of my contest flying career, long 
before model memories were invented, 
I flew aerobatic, helicopter and pylon 
models all from the one transmitter 
and on the same day. I even refused to 
use “dual rate” because I believed that 
flying was pure instinct and to learn 
to use two sets of control responses 
only complicated the learning proc- 
ess and diminished the final perform- 
ance. 

Icould also have used as many trans- 
mitters as I needed (after all I did 
manufacture the things) but again I 
wanted that one transmitter to be a 
part of me. I wanted no variations in 
stick angles, stick movement, spring 
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pressures, switch placement or trans- 
mitter weight or feel. I wanted every 
hour of practice to reinforce my fa- 
miliarity with that one transmitter. 
And it worked. I won many a contest 
against some of Australia’s best fliers 
of those days. 


Setting up the model 


The secret of my success was all in 
the setting up of the model. Now there 
are certain fundamentals which are 
currently being ignored at club level 
due to the fact that computer trans- 
mitters permit sloppy practices which 
are not in the best interest of peak 
performance of any model. 

The techno-junkie will revel in the 
flexibility of the computer encoders. 
Rudder too sensitive? No problem; just 
dial in a50% reduction in servo travel. 
Elevator operating in the reverse di- 
rection? No worries; just flip it with 
servo reverse. And that is how the 
program stays for the rest of the life of 
the model. The next model is set up 
just as casually with travel directions 
flipped, etc and the stage is set for a 
possible calamity. 

The astute modeller will look at the 
setting-up process from the design of 
the model onwards, with a view to 
maximising performance, reliability 
and safety from the very outset. This 
astute modeller will realise that dial- 
ling out 50% of the servo travel at the 
transmitter end will immediately dou- 
ble the amplifier minimum impulse 
and servo gear slop errors at the servo 
end, reducing control accuracy in 
flight and possibly exposing the model 
to control flutter. 

Our diligent modeller will instead 
aim at minimising servo error by em- 
ploying the maximum number of steps 
available in the transmitter and using 
the mechanical linkages to reduce the 
control surface travel (see Fig.1). This 
also stiffens the linkage in regards to 
control flutter. 

What our thinking modeller will do 
is use the transmitter to quickly estab- 
lish the correct control throws on the 
field by using the electronic adjust- 
ments and then, when he arrives home, 
transfer these adjustments into the 
mechanical linkages, paying particu- 
lar attention to setting all transmitter 
trim controls to neutral, setting servo 
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arms to 90° and resetting the transmit- 
ter for maximum data transfer. 

If your model flies with control sur- 
faces and/or servos off centre, badly 
balanced controls and more control 
throw than is necessary, then it is not 
correctly trimmed and you will never 
be able to execute manoeuvres prop- 
erly. An off-centre servo will give un- 
equal throw about neutral (see Fig.2) 
and again call for less than ideal set- 
tings in the transmitter. 

Of course, this can be very useful 
for maintaining maximum resolution 
in the transmitter under certain con- 
ditions but to leave it because of lazi- 
ness is wrong. Certainly small varia- 
tions can be accommodated without 
loss of system integrity but the opera- 
tive word is "small", if you care about 
top performance. 

Our thinking modeller will also re- 
alise that one day he or she is bound 
to make a mistake. Thus, he will al- 
ways attempt to design each model so 
that servo reversing is not necessary, 
at least on all flying controls. 

Suddenly, our astute modeller real- 
ises that, in the event of the wrong 
program being loaded, he has side- 
stepped a potential accident as a re- 
sult of attention to good practice and 
that perhaps he does not need model 
memory anyway. Thus, we have now 
greatly reduced the number of pro- 
gramming steps required to set up any 
one model. 

Certainly this is the case for most 
sports fliers and great care should be 
exercised in not allowing yourself to 
fallinto the trap ofthe quick and dirty 
fix. Programming makes it very easy 
to slip into sloppy habits. Yes, it is 
more tedious and yes it appears to 
negate the major advantage of the com- 
puter radio but long term success is 
measured largely in the degree of fi- 
nesse that one applies to his trade. 

Allied to the foregoing is the prob- 
lem of using dual rate to cut down on 
excessive control throw. Again, the 
end result is to increase the servo in- 
accuracy. The most impressive fliers 
that I have seen are those that let the 
aircraft fly itself, interfering with the 
controle only when necessary. Dr 
Ralph Godkin showed me this back in 
the early 1960s with the most stun- 
ningly impressive display of low fly- 


ing I have ever witnessed — and on. 
reeds (not proportional) to boot. 

Most modellers tend to use far too 
much control throw with the result 
that the flight looks jerky and out of 
control. This particularly applies to 
beginners and makes learning just that 
much more difficult. Instead, the con- 
trols should be adjusted so that maxi- 
mum throw is set to give the desired 
result. For example, we were required 
to complete three rolls in five seconds 
in our aerobatic schedule. 

In fact I found that I could get away 
with three rolls in six seconds with- 
out loss of points, so my maximum 
aileron throw was set to give this re- 
sult. Likewise, full elevator gave the 
minimum loop diameter called for and 
50 on. Sure, square corners in the ma- 
noeuvres complicated things a little 
but there are aerodynamic ways 
around this. As a result of this phi- 
losophy I extracted the maximum ac- 
curacy from the R/C system combined 
with the maximum rigidity of the con- 
trol surfaces, 


Smooth flying 

Consequently people always re- 
marked on how smooth my flying was 
and how crisp the exits from the ma- 
noeuvre were. The problem arose 
when other people wanted to fly my 
models. On several occasions, very 
experienced aerobatic pilots nearly 
crashed my models because the con- 
trols were so soft that they did not 
have enough control throw to com- 
plete the manoeuvre they had started. 
I refused to permit people to fly my 
models from that point on. 

Beginners need a little more control 
throw than this because very soft con- 
trols call for the pilot to be in absolute 
control of all situations. Too much 
control throw will make the aircraft 
twitchy and difficult to control and 
greatly increase learning times. Strik- 
ing the correct balance is the impor- 
tant point and it is here that a good 
instructor is crucial. 

Thus the golden rule in program- 
ming your transmitter is to always 
look well ahead and plan every step 
with that one ultimate result fixed 
firmly in your mind - that is, to max- 
imise every aspect of the model's per- 
formance in order to make you the 
most competent, impressive to watch 
and safety conscious pilot in your club. 

Nextmonth we will look at the step- 
by-step details of programming. SC 


Record your own CDs-for IBM compatible PC 
611945 


$769 


* Make your own CDs for music, audio, data archiving and 
backup, digital imaging, creation of multimedia titles and 
corporate training videos. * Hold up to 650MB of music, date, 
"| or video on one CD, which can be played in any standard 
CD-ROM drive * Free software included for Windows 3.1, 
Windows 95, Windows МТ, and Microsoft «Perfect for 
entertainment, home office, small office, corporate, 
"| government end educational use * Easy to operate and install 


Recording Speed: 2x - 300 Kbytes/sec (sustained) 


Playback Speed: 6x - 900 Kbytes/sec (sustained) 
10 MB/sec (burst asynchronous) Average Access 
э | Time:220ms 


ESTABLISHED 


SINCE 1977 


RO HOTLINE 
RES 2°, 577 В 


АСН. 005 428 437 


Contents: 
= Easy-CD Pro Suite 
S User Manuals «Trey Loader РЯЕЕ Зобизге 


i Д 
27 Verbatim CD-R Blank disk СДН 
= Host Adaptor * Verbatim Mouse Pad 
+ Smart and Friendly CD Labeling System 
“FREE Software included: 
* Packet recording software 
Let you access your CD-R disc like another drive 
* Macromedia Backstage Designer Plus 
Add graphic, sound, motion to your Web site 
+ Media TechnologiesMedia Agent for CDs 
A CD-ROM database manager 
+ ECI Disc Inpsector Professional 
Utility to ensure all data are written correctly 


*$1,500 of | 


PENTIUM 120MHz 
НУЧ PENTIUM PRO CPUs & 
ч за MOTHERBOARDS 


PENTIUM 2м 119 MAG СЕА 


STRIPPER 


Complete with: 


Keep опе extension bent tube 


our tool box. 


FLUSH-MOUNT SPEAKER 
FOR CAR STEREO 


16.5cm 3-way. 
*Input 200 W max. 
Music Power 

* Connecting wires 
included 


Super 180Watts 
Maximum Music Power 
«165mm three wa 
*180 watts max 
*60 watts RMS 
=1002 High-flux 
density ferrite 
mount 

* Midrange: 2.3" PP 
dome convector 

+ Tweeter: 0.5" piezo 
= ед resp: 45-22,000Hz 
* Impedance: 4 ohm 


Install them yourself 
FORASUPA 
BLAST! 


WITH THE LOT LIKE A SHOWBAG OF VALUE-$29, 95 | 


* Holds up to 100 3.5" diskettes, 
+ Three adjustable dividers 
* Space saving design 
* Protect diskettes from dust 


* Ideal for home or office изе 


війни 


«Сору holder 


($9.95 


* Mouse pad 


=| AUTOMATIC WIRE | THE МИМИ писа им 


Clean up after your mess! Great for cleaning 
inacessible areas for i.e.- computer 
keyboard. Can be used as а blower, 


76mm extension straight tube *80mm 


Brush attachment *Fitter container 


FLUSH-MOUNT SPEAKERS 
FOR CAR STEREO 

6" x 9" Polypropylene Four Way 
Speakers- Japanese Dynamic Labs 


* Мах 500W + S00W=1000W 
‘Maximum Мизис Power 

* 163 x 237mm woofer- 1/2kg 
Strontium magnet 

* Midrange 63mm -70g 
Strontium magnet 

+ Tweeter 40mm dome-type 

* Super Tweeter -25mm 

* Japanese voice coil 
Impedance 4 ohms 

е Sensitivity 93 dB/W (1m) 
Freq resp: 50Hz-22KHz 


AM/FM RADIO CASSETTE 
“Ашо Stop/ Fast Foward cassette 
player *AM/FM 2 channel manual 
tuning radio *Radio & Tape LED 
indicator *Rotary On-Volume 
output *Easy to install 


| Large carry bag for your ZIP 100 
drive, cables & cartidges. 
Approx 250(H) x 280(W) x 105(D) mm 


Carry bag for your ZIP 100 drive, 
cables & cartidges. 
Approx 180(H) x 280(W) x 85(D) mm 


Nozzle attachment 


-2 x 7Watts 


$39.95 


CAT NO. DESCRIPTIONS 
X18075 1Meg 16bit VGA 
X18004 IDE/SPG 
X18005 High Speed VO 
X17068 SCSI Controller jio AHA. 15208 
X18165 1601 ETHERNET BNC 
X15810 шт por 10 азе T hu 
X15814 Ethernet HUB 10 base T Connector е АД Effective) ins 
X15816 Ethernet HUB 16 base T Connector (14 RJ45 Effective) $349 
15818 Бети HUB 20 base T Connector (19 RS Etectve S960 
X18228 Printer Lpt123 Card 16-Bit MEW? 
X18232 Printer 2-Port Siot Lpt123 Card 16-Bit NEW? 
X18017 Printer Slot Lpt 1 Card... 
X18141 High Speed Serial Card 1-Port 16550 .. 
X18041 High Speed Serial Card 2-Port 16550AFN 
X18143 High Speed Serial Card 4-Port 16550AFN 
614260 SMART GAMES Cont 
X18171 Ethernet Intel PnP BNC/RJ45 16-bit 
Ethernet Ш Rev B Coax (BNC, AUI) 
X17396 OEM SBlaster PnP Vibra 16 with IDE interface... 
X17394 OEM SBlaster PnP Vibra 16 without IDE interface 
X17398 OEM SBlaster PnP Vibra 32 Sound СА... 
X17456 OEM SBLaster AWEGA 
X17250 ESS 16 В Sound Card 
58 ОЕМ products do not have manual or cannection cables 
"AVAILABLE TO ORDER. 


X18003 ENHANCED VESA MULTI /О | 


Х18050 VESA IDE ENHANCED MULTI 1O- PROMISE TECH 
Х18100 VESA VGA CARD. 
X17900 PCI 1M VGA TRIDENT 9440 
X18178 PCI IDE CONTROLLER. 
PCI 1M TRIDENT 64-ВІТ f WESABE A) 


EG Non 39 
ОЕМ Diamond Stai 30 Video 2H Uny 1 $149 
OEM Diamond Stealth 3D Video 4NE DRAN... $17 


X18210 2MB Wi 

X17073 PCI SCSI МАБТЕ 

118220 PCI BUSTER М MULTIMEDI IY C 

X17077 WIDE SCSI ADAI пен 
£18019 Pel MGA MILLENNIUM 2MB 

X18214 PCI MGA MILLENNIUM 4M8 УКАМ. 

X18216 PCI MGA MILLENNIUM 8MB WRAM ........ 

X18510 PCI Ethernet BNC/RJ45 

"AVAILABLE TO ORDER 


29 Msec Average seek time 
Now Available! 


Comes complete with * 
Windows/DOS installation 
disk and one zip disk with zip 
tools software! РР 
* Back up your hard disk «Collect айй 

your stuff *Store large scanned or 

download files * Move files between 

computers *Secure data with a password with ZIP Tools 
software 


Buy this 6 pack of ZIP 
100MB cartridge and get 
a plastic caddy as well! 


Барон а OMS Gy AP UIN PACES ANE undUTWOREE. 


FOR WINDOWS 3.11, 95 & NT 


Key feature of this scanner is its small 
footprint -439(L) x 292(W) x 81(H) mm, 
Which make sit ideal for crowded desktops. 
300 x 600 dpi optical resolution; 4800 4800 
dpi interpolated. SCSI to Parallel interface. 
Its many hardware enhancement like Zero 
Reflection Design Technology, Flex-Scan lid, 
and long-life cold cathode lamp make it а 
great all-round scanner. 


Now you can rewrite all your vital 

data to your hearts content! No 

more wasted money & effort with 

erroneous data that cannot be 

rectified on write-once only 

recorders. Simply overwrite up to 

1,000 times on the same CD disk! 

* 6x Reading speed, 2x Writing Speed 

+ High reliability with dust proof design 

* Easy to use mastering software 

Includes 

* 4 blank CD-R Discs •1 blank CD-RW Disc 

* Users Manual *CD-Mastering software *Packet 
Write File System є Audio Cable * Mounting screws 


40 pleces Tool Kit with ratchet driver, 
adaptor and multiple bits. All packed 

in a plastic carry case. 

*1 Reversible Ratchet Driver. 

* VA Drive Adaptor 

* 4 Magnetic Nut Setter 

* 3 Slotted Bits- 5/ 6/ 7mm 

* З Philips Bits- #1, #2, #3 

* 2 Robertson Bits- #1, #2 

+ В Hex Bits- 1.5/ 2/ 2.5/ 3/ 4/ 5/6 & 6.5mm 

* 7 Star Bits- T10, T15, T20, Т25, T27, T30, T40. 

* 7 Ya Nut Driver Socket AF 1s, Ук 8/18, "Vs, 3/8, 771s, Y+. 
* 7 % Nut Driver Socket MET 6/ 7/ 8/ 9/ 10/ 11/ 12mm 


UNIQUE APD- Automatic 
Paper Detection. Prescan 
is automatically activated 
when a target is placed 

within the scanning frame 


X19926 


REWRITABLE €D-RECORDER 


X17500 


$1099 


CD-RW DISC 
СІ 1962 ...$59 


ESTABLISHED 


rie ROD IRVING ELECTRONICS 777 


ALL NEW POWERF 
PACKAGES FROM 


М.У.О.В. First Accounts 


Ideal for business automating their 
accounts for the first time. Easy to 
get started, powerful enough to 
handle all the needs of a small 
service business - including 
invoicing, debtors, creditors, bank 
reconciliation and general ledger. 


491085 For Windows 3199 


M.Y.O.B. Accounting 
with Payroll has all the power 
and flexibility of M.Y.O.B. 
Accounting as well as fully- 
integrated Payroll-process the pays 
and the rest of the accounting 
system is automatically and 
instantly updated. Calculates 
PAYE, HECS, SGC deductions, 
tracks sick and holiday leave, 
handle complex entitlements, prints 
group certificates and more. 


491087 For Windows $ Eg 7 9 


FUL ACCOUNTING 


M.Y.O.B. Accounting 


Bulging with powerful features, yet 
just as easy to use as all M.YO.B. 
products. The perfect partner for 
growing business, with class-leading 
reporting, inventory and purchasing 
management as well as unmatched 
flexibility 


291086 For Windows 338 б 


Accounting 

is powerful and fd 
affordable multi-user 

accounting software- with all the 
features of M.Y.O.B. Accounting 
with payroll. All three users can 
work on the same accounting data 
over an office network. Works with 
NetBEUI, NetBIOS, Lantastic ог 
Novell. It comes with a three user 
licenses, allowing three users to 
access a data simultaneously. More 
users can be easily added at any time. 


291088 For Windows 597 ФУ 


M.Y.O.B. Test Drive CD or Disks gives you 
the chance to test drive the entire M.Y.O.B. range before 
you decide which one you will need to manage your 
financial accounts. CD-ROMs or Floppy Disks. 


491089 For Windows only $9.95 
Logon to http://vww.datatech.com.au for full details 


SLIDE/FILM TO 
VIDEO CONVERTOR 


Transfer home movies and slides onto 
Video tape. *Simply project the slide or 
movie projector at the mini screen on the 
side of this convertor. Then віт your video 
camera at the front of the convertor where 
the image has been reflected to and 


A COMPLETE VERSATILE TOOL SETS FOR HOBBYIST OR |record. Adjustable height pedestal 
TECHNICIANS! KEEP ONE HANDY IN YOUR TOOLBOX OR CAR. | "кез setting up easy. 


TWO STATION WIRED 
(399) INTERCOM SYSTEM 
| Master to slave two station intercom 


А15502 


Don't use unsightly smell ЩЕ 
labels to identity your 
CDs- use this 
customised round labels. 
Simply compose the 
copy in any layout 
software and print out 
your inkjet ог laser 
printer. Peel off and apply 
with the special 
applicator included. 


GOLD LABEL C20111 -FOR LASER 
WHITE LABEL C20112- FOR INKJET 


With 2088. e 
booster. For use with 
indoor TV and АМИ. 
FM. 


+75 ohm coaxial lead 

+ Adjustable 

telescopic rods 

*20dB gain signal 

booster 

» Complete with 240V 
ОНг power supply 


* Simple press button action. 

* Master station has on/off, сайлак 
and volume controls 

* Complete with connecting cable and 
mounting staples 

* Requires a 9 voit (006P) battery for 
operation. 


елдо ой 


GROUND LOOP ISOLATOR 
Eliminates engine/ alternator noise 
by ground loops in your system 
without impairing the audio quality. 
Uses dual audio transformers along 
the passive components to 
electrically isolate the separate 
component of your audio system. 


Performance without. 
the big price tag! 
Ideal for upgrading 
bulk systems in your 
office. 


U21018 K6-166/200 
U21019 K6-200/233 


ЕАНЕЙво Цао? 


Са! Мо. 
for use with Stylus COLOR/PROIPRO XL+ 


А much cheaper alternative choice of ink refills suitable for 
EPSON, HP inkjets and Canon bubble jet printers 


EPSON COMPATIBLE і і 
INK CARTRIDGES Inkjet print | | 


suits Canon & с 


Packard printers 


N 
THESE ARE BRAND NEW 
CARTRIDGES NOT REFILLS! 


PartName Price 


‘SPECIFICATIONS: 

DC Voltage: 200mV/2/20/200/1000V 
Basic accuracy: +/-0.5% 

Input impedance: 1M 


DIGITAL MULTIMETER 
WITH CONTINUITY BUZZER. 
ПЬОТР TPE PROBE 


Ideal for Maximum output: 1000V DC 
technicians with AC Voltage: 200/750У 
full 3% digit LCD DC current:  200A/2000A/20MA/200mA/ 
MY Resist 2000420000/2007 
continuity buzzer, Resistance: 
QV alkaline Ex 
battery supplied. LCD Display: — 15x46mm 
Expected Ме of Outer case size; 125x 77x 28mm 
battery's 200 Temperature measuring features: 7 
Vu Range: -20 to 1370 C 
0018075 | Resolution: 1°С l 
13 10+ „+3 +20 (up to 150 C) 


>. 


$24.95 $19.95 


3% of rdg (over 150° C) 
2 


С94086- TJH-625 for НР Ah 
Yellow .$9 


C94082- TJH-626 for HP. ae 
51626A, 51633A Black ... $9.95 


feller TJH-649 for HP 51625A 
Cyan $9.95 


BLACK INK CARTRIDGE 

Шш ле $19.95 
CARTRIDGES 

Со! ч 5056 $39.95 


for use with Stylus COLOR 18/200 B&W only 
araga 1200 Mono (B&W ап) 

INK CARTRIDGE 
CD EAT EA 


004808" Место "$255 


for use with Stylus 400/ 800/ 800+ 
land ek Ке, only) 1000 


BLACK INK CARTRIDGE 
С94500 EPS20025 $19.95 
for use with Ба сет (Colour 


оп! даде 
в K INK CARTRIDGE 
ош RR E 


ARTRIDGES 
004812. NES СВ $39.95 


WATCH ТУ ON YOUR COMPUTER 
MONITOR WITH PROVIEW'S TV BOX! 


C94088- TJH-625 for HP 51649A, 
Magenta 59. 


си TJH-649 for НР AK 


4062. TJH-649 for HP 516: 
Yellow 59. 


C94094- TJH-649M for HP51 Ee 
51649A Magenta ... $9. 


C94080- TJC-202 for Canon BC- o, 
Canon BC-02 Black $9. 


WARNING: 
USING THESE UNAUTHORISED 
INK REFILLS MAY VOID YOUR 
PRINTERS’ WARRANTY 


A complete office solution 
enabling state of the art 
communications. 


5249 


X19068 


FEATURES: 
33,600bps faxmodem 
Full duplex speakerphone 
‘Simultaneous Voice & Data (SVD) 
modem 

Full featured smart answerphone 
Microsoft Internet Explorer for 


Internet surfing and Web site 
construction 


Full duplex speakerphone- or hands free tel- 
ephone allows ай the function of 

to be incorporated into your PC, 

the need for a telephone. 

Simultaneous Voice в Data (SVD) Commu- | 
nications allows you to send data file to an- |" 
other person and simultaneously view and dis- 
cuss the contents and also edit it while online 
‘and view the changes as it happens! 

Wave SP features smart answerphone func- 
tions such as * Multiple password protected 
mailboxes *Voicemail messages that can be 
accessed remotely by phone or cellular phone 
* Ability to alert your page 


You can now catch up оп ш 
the news or just watch TV 
while your computer is 
busy performing chores 
like downloading files or 
disk optimization, etc. 

• Plug & Play capable- easy 

to install and use 


* Connects to your TV, Camcorder, TV 
game systei 


s , VCR, Ve 
ERU р 4 
e Operate your PC and watch TV (їп а small window 


mode) simultaneously 
е 23-key remote controller included 
e 24-bit, high resolution (720 x 480) display 
е Small footprint- 17cm x 13cm 
*Monitor, VCR and Camcorder are not included 


X17313 


90 WATT PMP SPEAKERS 


Built-in amplifier total 4.5W R.M.S. Magnetic 

shielded speaker. Compatible with Computers, 

Video Game Systems and other Audio 

equipments. AC power adaptor included. 
SPECIFICATIONS: 

-Output power: | 4.5ММ R.M.S 10% THO AMPLIFIEI 
«при sensitivity: 300MV (at1kHz) MULTIMEDIA, 
*S/N ratio: >6088 SPEAKER 
* Crosstalk: >4308 

*Speaker size: 3" diameter full-range 

«Нед. response: 40Hz ~ 20KHz +/-308 


* Dimension: 100W x 175H x 1150 mm. 


SCOTCHMARK ADHESIVE ALUMINUM LABELS 
"Scotchmark "^ labels are specially designed for a laser printer. The applications for 
these labels are limitiess. Create your own serial number labels for computers, 

it hard for the label to be removed. This 

make it harder for anyone to change labels. Pri 

washing machines, computers, etc. А high quality, low cost way for advertising your 
company on the appliances you service. The sky is the limit for your imagination and 
these labels. Use any desktop publication software such as Microsoft publisher, or 
PageMaker. Even Microsoft Word or Word Perfect will do. 

ScotchMark Aluminum HRS 

Cat No. H28167 1 Sheet 

Cat No. H28163 10 Sheets 

Cat No. H28160 25 Sheets 


NOW AVAILABLE: 
ScotchMark Polyester n 
Cat No. H28177 1 Sheet 


Cat No. H28173 10 Sheets... 
Cat No. H28170 25 Sheets ... 


230VAC 50Hz from a 10 -13.8VDC power 
source such as a car battery. Fitted with an 
approved Australian AC socket. Suitablefor use 
with running CBs and portable Hi Fi systems, 
small TV sets, PCs and mobile phone chargers. 
DC input voltage:10-13.8VDC 

«АС output voltage: 230VAC / 50Hz 

Power Output: Constant 125 watts 

Over current/voltage protection 
Regulated voltage output 


12 Volt DC to 230 Volt AC 
at 125 Watts continuous 


BB-212 VARI ИСАР 
SILICON DIODE 
790020 $5.95 


BF-998 DUAL 

GATE MOSFET 
1790291... „$8.95 

To suit Low Cost RF Test Oscillator 
Kit (EA May 96) 


В5-170 60V 300mA 
TO-92 V-MOSFET 
790794 ..... 81.45 

To suit Infra-Red Stereo Audio Link 
(SC September 96) 


EF-25 CORE 3C80 NO-GAP 
112186... „ $1.25ea 
ЕР-25 8-РІМ HORIZONTAL 
GLASS / NYLON FORMER 

112187... ~ $1.75ea 


POT CORE POLYACETAL 
BOBBIN FORMER 30x19 
L12190 .. $0.75ea 
To suit Transcutaneous Electrical. 


Neutral Stimulation (SC August 97) 
MOSFET DRIVER 


18-2155 SELF-OSCILLATING HALF- 
BRIDGE MOSFET DRIVER 


U10650 ... $10.45 
IRF-610 200V 1А N- 
CHANNEL TO-220 MOSFET 


U10815 82.45 


MOC-3021 OPTO-ISOLATED 
TRIAC DRIVER IC 

010626. $1.95 
MAC-320A8PF 600V 20A 
ISOLATED TAB TRIAC 
010627. .$3.25 
To suit Photographic Timer for 
Darkrooms (SC April 95) 


TEMPERATURE 
TRANSDUCER 


AD590J CURRENT OUTPUT 
TEMPERATURE TRANSDUCER 
U20720 . $12.95 
To suit Temperature Adaptor 


(Electronics Today International] 


LEDs subject to change 
би, COLOUR WAVE LUMINOUS 
LENGTH INSTENSITY mod 


210185 RED 700 0.5-12.5 
Z10186 GREEN 565 3.2-8.0 
Z10187 YELLOW 590 3.2-8.0 
210188 ORANGE 625 125-320 
FOR "TRAFFIC 1 .30 

LIGHTS FOR AN T 


INTERSECTION" 10+ .....25¢ 


74HC137 HI-SPEED CMOS 
3-TO-8 LINE DECODER / 
DEMULTIPLEXER. 
277137... i 
74HC573 HI-SPEED CMOS 
OCTAL D-TYPE TRANS LATCH 
81.95 
for Driving 
One Stepper Motor (SC August 97) 

To suit A Flexible Interface Card for PCs 
(SC July 97) 


100(F 100V PCB ELECTROLYTIC 
CAPACITOR RB 

R15536 ... .. 51.25 
150(F 0.15(F) 630V MKT 
POLYCARBONATE CAPACITOR 
R16140 $3.25 


AMPLIFIER TRANSISTORS 


MJE-340 300V 500mA NPN 
T0-126 TRANSISTOR 

T90420 $2.00 
MJE-350 300V 500mA PNP 
Т0-220 TRANSISTOR 


T90421 . .. 52.00 
MJL-: 21193 m а ME 
PNP TOP- 

1790435... i 59.95 
MJL-21 194 250V 16A 200WATT 
NPN TOP-3 TRANSISTOR 
T90436 .. $9.95 
То suit 500-Watt Audio Amplifier 


E UA 


(SC August 97) 


КІТ No. к10835 100+ ...22¢ 


Protect Your Business. Streamline 
Your Office. «Safeguard Your Business. 
Protect Your Data Against Accidental 
Deletion, Theft, Fire, Floods...By 
Performing Regular Tape Backups 
Contents: «Backup EXEC software, 
cables and manuals included for all these 
models* 


САТ Мо. CAPACITY .......... PRICE 
*Internal Floppy Tape Drive 


X20430 800MB INTERNAL $345 
*Internal Floppy Tape Drive 
Mounting Hardware 


with 1 Travan TR-1 tape 


with Tape-it (Logical Drive) Software 


Х20440 3.2GB EXTERNAL .. $630 


MINI TOWER CASE . 565 

MIDI TOWER CASE 58! 
FULL TOWER CASE 
ATX CASE 8 P.S. ... 


TOWER ATX CASE & PS. $199 
200WAIT AT PS. only $49.95 


ESTABLISHED. 
SINCE 1977 


АСН 005 


THE MINISTROBE: USING 
THE WHITE LED 


This little project take advantage of the White 
LED's bright white light, its high efficiency and 
fast response time. The Ministrobe can effectively 
"stop the motion” ої almost anything running from 
400 to 4000rpm, such as electric motors, car 


‘engines, electric mixer. TTE) 


Негев a new low cost design for a unit which 
can be of great assistance in controlling 
feedback ("how-round) in public address and 
other sound reinforcement systems. It operates 
by shifting the audio spectrum by 5Hz, and 
features a very low noise and distortion over a 
{ull 20Hz to 20kHz bandwidth. EA Aug 


KI0865 
582-45 


with 1 Travan TR-1 tape and 5.5"НО ОІЅКЕТТЕЅ 


with 1 Travan TR-3 tape, Controller Card and] 


X20424 3.208 INTERNAL .. $495 
*External Parallel Floppy Tape Drive 


X20414 800MB EXTERNAL $345 
External Parallel Floppy Tape Drive 


EA Aug 97. 
VERSATILE LOW 
VOLTAGE ADAPTOR 
This little project is just the shot for those 
occasions where а low-voltage regulated DC 
source is needed from a small package, Based 
on a robust but low-cost regulator C, the adaptor 
uses push-on jumper links to preset the output 
Voltage between ЗУ and 15V, and depending on 
the heatsink you use, can deliver an output current 
of upto 1.5 amps. You can use itto power eternal 
peripherals from а PC, or to run a personal CD 
player from а car's cigarette lighter socket 

EA Aug'97 K10860 


58.45 


Do away with analgesics and alleviate pain 
electronically with a TENS Unit. This produces 
pulses of current into electrodes placed on the 
‘skin adjacent the painful area and has a success 
rate on most sufferers. The SILICON CHIPS TENS 
unit provides the necessary features and is 
considerably cheaper than commercially 


available units. 


К10875 
<71.95 


1-9 10+ 100+ 
$3.50 $3.00 $2.50 


PER BOX OF 10 DISKETTES| 


1-9 10+ 100+ 
$4.50 $3.95 $3.50 


PC's parallel port and you can connect up to 
ight units in daisy-chain fashion. SC Aug'97 


Addressable Card for „ОА 
Driving One Stepper ЄЎ: 7 

This interface card allows you to drive a ‘stepper 
motor using software control. It plugs into your 


АШ DOWNLOADED 

‘OVER THE INTERNET- 

SAVING YOU PRECIOUS 
EANET DOLLARS! 


ler james for only 
$5.00 + ог each СО! 
Windows 95 versions 


Freshware Volume 1 -J89081 
*Monster Truck Madness «Marathon II *Fire 
Flight *Close Combat *Hellbender & More tid- 


its 
DOS version- J91078 


Freshware Volume 2 -J89082 

+ NBA Full Court Press * Diablo Magical Treasures 

*HyperBlade *Lords of the Realm 1-1! * Amok 
amikaze Mission & More tid-bits 

DOS version- J91079 


Freshware Volume 3 -J89083 
* The Neverhood * Ace Venturas "Сех «Deadly 
Tide *3D Ultimate Pinball & More tid-bits 


Freshware Volume 4 -J89089 
"Маг Wind *Scorcher * Tex Bass Fishing Il- 
‘Sport * Microsoft Soccer *Gubble-Maze-like & 
More tidbits 


Freshware Volume 5 -J89090 
*Rocket Jockey «A10 Cuba «Broken Sword- 
*Diablo * Cricket 97 & More tid-bits 


Freshware Volume 6 -J89091 
*Mechwarrior ЇЇ * Soul Trap * Full Tilt li-Pin Ball 
*Rally Challenge • MDK-3D & More tid-bits 


Freshware Volume 7 -J89094 
+Е22 «Winter Race 3D + Jack Nicklaus «Age 
of Sail + Scarab & More tid-bits 


Freshware Volume 8 -J89095 
*Pod «Blade Warrior «Fight Unlimited 95 
*Goose Bumps & More tid-bits 


Freshware Volume 9 -J91075 
"Interstate 76 *Darklight Conflict » Aaron's Ruth 
* Shivers ll «3D Ultra Mini Golf & More tic-bits 


Freshware Volume 10 -J91076 
*Blood Omen legacy of Kain *F/A 18 Ноте 
* Space Rocks 3D "МВА Jam X-Stream « Zombie. 
Wars & More tid-bits 


Freshware Volume 11 -J91077 
Blood «Theme Hospital *Road Rash «The 
Ardennes Offensive * 10 Pin Bowling & More tid- 


bits 


7 ES 
BONUS 7 FREE CD SOFTWA. 


T For Windows 9' 
Micri Works & Мопеу/ 
gere Осо [CD Sampler / 
Cinemania 97 /3D Movie Maker 
[Scenes on disk and Yellow & 
Nie Pages on CD-RO 

0 Megabytes FREE 
quate 


20x-Speed CD-ROM drive 
32 MEG FAST EDO RAM 
Latest 430 VX M.B.(512K MMX 
Motherboards pipeline pos 
Upgradable о PR cpu) 
- 430 HX М.В. $40 extra 
- TX M.B. $150 extra 
4 MEG 53 3D Virge Video Card 
15" XGA Digital Моп-1280 x 
1024 0.28mm D.P Low radiation 
2.1 GIGABYTE HDD 
1.44 3.5" ED.D. 
Genuine Microsoft. 
Ergonomic Mouse 
Ritron Mouse Pad "kdójstick 
Windows 95 104 Keyboard 
16-hit Sound Card -SB compatible 
Magnetic Shielded Speakers 
Windows 95 on CD (DOS & Wndows 
3.11 for Workgroup avalable on request) With AT style motherboard, case and 
We install Vet OEM Antivirus power supply. АЙ Pendium™ Motherboards 
эМне ОЗ И bonus value Come fitted with 512K Pipeline Cache. 
100 Hours Free Internet Agu COMES. WT FREE 
Access From rie.net.au - Windows 95 P 


purchased | FREE HOME DELIVERY. & SETUP- 
MELBOURNE METRO. 


FIRST 2 YEAR ON-SITE) MELB MET AREA 
janufacturer's Warranty apply for Monitor. 


[ue MONET WITH THESE DEALS-CPU МВ тея 
6х86-133/166Р 512K М.В. $159 $139 $279 
-200Р 512K М.В....... $219 $189 $399 


$349 |-17 XGA Digital 
29 17" XGA Digital MPRII 1600x1280 
26mm Dat РІС) 295 


4М 72 pin EDO 
8M 72 pin 
8M 72 pin EDO 
$115 $105 
EDO $110 $105 


АМО 
[AMD Ke 200/233 with TX МВ. 398 
$209 $199 x ы 


Pontium Pro 200MHz AT512K Cache М.В. 


Do 

2MEG х 64 10NS 3.3V SDRAM | 
$159 5149 [2 
$279 $269 


FOOT 
Quantum BE ASGBIDEHD $379 
Quantum B.F.6.5GBIDEHD $569 


2.168 SCU2HD SPECIAL 5450 $545 
3.2GB SCSI 2 НО SPECIAL $490 $595 
ALL DRIVES HAVE 3 YEAR WARRANTY. 


With, easy-to-folfów inst 
(CD-ROM drives are Kodak PhotocO* compatible 


Works & Money/Golf/ CD Sampler/ Cinemania 97/ 
30 Movie Maker and Scenes on disk. 


TABUSHED SINCE 1977. 10036 AUSTRALIAN С OWNED АСМ. 005 428 437° 
IBLUESTAR. 


399. |... $9.95 $9.00 58.50 
Microsoft Office 97 


FLATBED SCANNER 


* M, 30-bit, 1 Bilion colours, 600dpi, 
4800 dpi interpolated 

= Enhanced Parallel port with printer 
port pass-through for printer connectic 


OmniPage Li 


MODEM SALE 
33.6K bps Interna 

33.6K bps External 

33.6K bps Int. Voice 

33.6K bps Ext. Voice/Fax modem ... 9169 


И Modems Austel А roved 
hours FREE Internet 
22000 when you purchase 
your modem from us! 
(Ask for Conditions) 


you can protect and prese 
your favourite documents / 
7 up to A4 size, 
business cards, 
recipes, membershi 
cards, and other types 
of paper thin objects in a 
waterproof, airtight seal. 
491118 216 x 303mm (A4) $89.00 PKT100 
[491119 216 x 303mm (A4) $12.95 PKTIO 


пон Г КАН 
“All on display at all Stores. 
«T4 НТ. 102468 (rm ОЙ Scan $269 
+ 15° XGA Digital Lov iain! 2801024 - $349 
+15” XGA Digital OSD1280x1024 ..... $379 
MPRII 1280x1024 . $699 


$1 
... $1895 
$2595. 


(0 
|+ 20" XGA Digital MPRII NEW! 
(GA FLAT SCREEN NEW! 


10+ 100+ 


$8.50 $7.50 
$9.95 $9.00 $8.50 


Microsoft «Office 87 Professional: Word 97 + Excel. 
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New Ше for an old Kriesler 


A vintage radio receiver must be correctly 
aligned if it is to function correctly. However, 
many vintage radio enthusiasts neglect this 


important procedure. 


There are two types of vintage radio 
collectors - those who do not do their 
own repairs and those who do. Alf 
started out being one of the former but 
over a period of time has become one 
of the latter. He has read up on the 
subject, asked lots of questions and is 
now doing reasonable repairs. 

But Alf had a problem. He had re- 
stored a 5-valve Kriesler mantel re- 
ceiver but it didn’t work very well at 
the high frequency end of the dial, 
although it functioned reasonably well 
at the low frequency end. 

Receiver alignment was a particu- 
lar problem for Alf. Despite the fact 


that he had a very good signal genera- 
torand various alignment instructions 
to follow, he was unable to get on with 
the job because he didn't really un- 
derstand the instructions he had. I 
can sympathise with anyone in this 
situation because I have been there 
myself. 

My first receiver alignments were 
total disasters due to not having the 
right equipment on one hand and not 
knowing what to do on the other. 

The vague instructions I had at the 
time summed up alignment by say- 
ing: "adjust the iron cores or slugs at 
the low frequency end of the dial and 


The Kriesler's IF transformers were out of adjustment, to the extent that they 
were double peaking. IF alignment is an important aspect of any receiver tune 
up to ensure that the set performs correctly. 
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the trimmers at the high frequency 
end." As the set being aligned didn't 
have iron cores in the aerial or озсіПа- 
tor coils, that presented a problem. 
But there were slugs in the intermedi- 
ate frequency (IF) transformers — and 
one slug is as good as another when 
an overconfident mug like me has ab- 
solutely no idea of what he is doing. 

So the IF transformer slugs were 
twiddled at one end of the dial and 
the trimmers twiddled the other. To 
make matters worse, these adjustments 
were made at the wrong ends of the 
dial. 

This dial error was possibly caused 
by my father who dabbled in radio in 
his younger days. Dad always referred 
to the low frequency end as the "top" 
end of the dial - which it is if you 
happen to be thinking wavelengths in 
metres and not frequency in kHz. 
Whateverthe cause, my early attempts 
at receiver alignment were not what 
could be described as good and I was 
guilty of totally misaligning a number 
of receivers; that is, until I learned 
how to do it correctly. 


My turn to instruct 


It's all very well for those who have 
been properly trained to be critical 
but when it comes to alignment, it is 
difficult for novices to find under- 
standable instructions for receivers 
that became obsolete half a century 
ago. I blindly blundered on until a 
kindly old bloke took pity on me and 
showed me how it was done. Being 
shown and being told are two differ- 
ent things and the former is much 
easier to comprehend. 

So it looked as though it was my 
turn to pass on the favour and show 
Alf how to align his Kriesler mantel 
set. 

One problem with receiver align- 


This Kriesler mantel model from the mid-1960s is а commonly encountered 
valve radio. Although this unit was fully restored, it lacked performance until 
it was correctly aligned. It also required a valve replacement. 


ment is that it varies from set to set 
because the components themselves 
changed as radio developed over the 
years. Early superhets have air-cored 
aerial and oscillator coils and may 
also have a bandpass filter or a radio 
frequency stage. In addition, the IF 
transformers are tuned by adjusting 
the variable capacitors that are placed 
across each of the two transformer 
windings. 

If we go forward a little in time we 
find that receivers no longer have 
bandpass filters, while the IF trans- 
formers are adjusted with iron cores 
and tuned to higher frequencies. 
However, the aerial and oscillator coils 
may still be air-cored. 

Other varieties have iron cores in 
the aerial and oscillator coils or, in 
some instances, the oscillator coil only. 
There are also dual-wave receivers of 
various types to worry about. 

Confused? I know I was! Learning 
vintage radio repairs from scratch isn’t 
easy, 

Alf’s Kriesler 
АШв Kriesler was from Ше mid- 


1960s and it had a built-in ferrite rod 
aerial. The coil consists of the usual 


primary and secondary windings and, 
instead of using a slug, the coil is 
tuned by sliding the winding along 
the rod. The oscillator coil is slug- 
tuned with an iron core, as are the two 
IF transformers. 

With the 5-valve Kriesler on the 
workbench, an aerial was connected 
to the set so that the problem could be 


assessed. It was as Alf claimed and 
performed poorly at the high fre- 
quency end of the tuning range. 

A few preliminaries had to be taken 
care of before commencing the align- 
ment. First, some frequency checks 
were made оп Alf's signal generator 
using a modern receiver with a digital 
readout. These checks indicated that 
the little “Palace” transistorised sig- 
nal generator was quite accurate and 
that it was well within the usual 2-3% 


The oscillator coil was adjusted at the low frequency end of the tuning range. In 
this instance, it needed little alteration. 
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The 6N8 valve was extremely sick and was one of the reasons for the зе в poor 


performance. 


tolerance these instruments have. 

Next, an output meter was impro- 
vised by connecting a .047uF 630V 
capacitor in series with a multimeter 
lead. The meter was then set to AC 
volts and connected between chassis 
and the output valve plate. The ca- 
pacitor blocks the DC plate voltage 
and passes only the audio signal, 
which is shown on the meter. An out- 
put meter has much greater sensitiv- 
ity to level changes than the human 
ear. 

While reasonable alignments can 
be done without instruments (a signal 
generator and output meter), these 
accessories make the job so much 
easier, So if you are thinking of taking 
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the plunge and doing your own align- 
ments, now may be a good time to 
consider buying the necessary equip- 
ment. 

With everything in place, a modu- 
lated signal of 455kHz (the receiver's 
IF) was fed into the control grid of the 
converter valve. If the IF transformers 
are correctly aligned, there will be a 
single peak which will be heard 
through the receiver's loudspeaker and 
seen on the output meter when the 
signal generator is swept slowly 
through 455kHz. In this case, there 
were two peaks which were quite some 
distance apart — not the ideal situa- 
tion! 

When adjusting the first IF trans- 


former, it was noted that the iron slugs 
had been screwed well in and were 
touching each other. IF slugs will usu- 
ally peak in two places: either screwed 
in or screwed out. The outer position 
is correct. The second IF transformer 
also had its slugs badly adjusted. 

(Editorial comment: many IF trans- 
formers, fitted with iron cores, could 
produce a false peak. When the cores 
were screwed in too far, the false peak 
resulted from unwanted coupling be- 
tween the windings, rather than peaks 
in the winding inductance. It was a 
well known trap in the early days of 
iron-cored IFs.) 

After the transformers were cor- 
rectly tuned, there was only a single 
peak when the generator was swept 
across the IF. So far so good! It was 
now time to align the aerial and oscil- 
lator circuits and so the signal genera- 
tor leads were moved to the receiver's 
aerial and earth connections. 

Most Melbourne radio stations line 
up very well on old dials, as their 
frequencies have changed little over 
the years. As the worst one is only 
4kHz out, it is possible to do a reason- 
able alignment to station callsigns 
rather than to the frequency scale on 
the dial, ifit has one. The Kriesler has 
no frequency scale to align to but the 
stations lined up quite well with their 
dial markings, even before the align- 
ment was commenced. Apparently, 
that part of the receiver had not been 
tampered with as had the IF trans- 
formers. 

There was a line on the dial marked 
PS (pointerstart). With the tuning gang 
closed, the pointer came to rest on the 
mark. With the signal generator set to 
621kHz (3AR) and the receiver tuned 
to that frequency, the oscillator coil 
slug was adjusted until the output 
meter indicated maximum deflection. 

Strictly speaking, both the oscilla- 
tor and aerial coils should be peaked 
at this stage but the coil assembly on 
the ferrite rod was securely taped in 
place, indicating that it had never been 
moved. As a result, it seemed logical 
to leave it where it was and to simply 
adjust the oscillator circuit. This was 
done by rocking the dial setting across 
the generator signal and simultane- 
ously adjusting the oscillator coil 
until maximum signal (on the output 
meter) was achieved. Actually, the 
original setting was not far out and 
theseadjustments put the pointer right 
on ЗАК. 


This “Palace” brand signal generator is a compact transistorised unit and is 
powered by a standard 9V battery. Frequency checks proved the generator to be 


quite accurate, 


A frequency of 1422kHz (3XY) was 
then selected for the high frequency 
adjustments. Once again the dial 
pointer was spot on. Ifthe pointer had 
not been accurately positioned it could 
have been corrected by adjusting the 
oscillator trimmer (this trimmer con- 
trols the dial pointer position at the 
high frequency end of the dial). 

All that remained to do at this stage 
was to adjust the aerial trimmer for 
maximum output meter deflection 
while tuned to 1422kHz. We found 
that the aerial coil trimmer was out of 
adjustment but not badly so. 


It’s still crook 


After disconnecting the generator 
leads and attaching an aerial, we found 
that the receiver still performed poorly 
at the high frequency end. There had 
been an improvement but not as much 
as had been hoped for. 

So in spite of all the previous ad- 
justments and the observation that the 
aerial coil had never been adjusted, it 
was felt that this was now worth check- 
ing, just to make sure. Unfortunately, 
removing the tape and sliding the 
former back and forth around did noth- 
ing to boost the performance and so it 
was eventually returned to its original 
position. 


It was time to check a few valves. 
Alf's valve tester cannot test 9-pin 
valves because of a broken socket. On 
my tester, all the valves except one 
checked out OK, the exception being 
the 6N8 IF amplifier. This valve was 
very weak and the meter needle strug- 
gled to rise to the halfway position on 
the "bad" scale. 

Replacing the 6N8 made a notice- 
able difference to the set's perform- 
ance at the high frequency end of the 
dial. However, it still seemed to be 
lacking somewhat and the final solu- 
tion was to connect an earth lead to 
the receiver. This increased the vol- 
ume noticeably and considerably re- 
duced interference hash from a 
22,000V power line in the street out- 
side. 

It should be noted that most valve 
receivers work better with an earth. It 
notonly helps regarding reception but 
also eliminates or reduces a lot of 
interference. Most valve radios have 
an earth connection for good reason — 
they work better with one! 

Receiver alignment is an important 
aspect of restoring an old radio. There 
is not much point in replacing all 
those age-damaged components if ће 
alignment із not restored as well. Only 
then will it perform as it should. SC 


* Heavy board covers with 2-tone 
green vinyl covering 

* Each binder holds up to 14 issues 

* SILICON CHIP logo printed in 
gold-coloured lettering on spine 
8 cover 


Price: $A11.95 plus $3 p&p each 
(NZ $6 p&p). 
Just fill in & mail the handy order form 
in this issue; or fax (02) 9979 6503; 
or ring (02) 9979 5644 & quote your 
credit card number. 


Coming 
Next IMonth* 


Capacitor Discharge 
Ignition System 


Capacitor Discharge Ignition sys- 
tems are particularly suitable for use 
with 2-stroke engines, older 4-stroke 
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ance engines. This design operates 
from reluctor, points or Hall effect 
signals and features multiple spark 
output to improve fuel burning in the 
cylinders. 
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Metal Locator; Multi-Channel Infrared Remote Control; Dual 
Electronic Dice; Simple Servo Driver Circuits: Engine Manage- 
mant, РІВ; Passive Rebroadcasting For TV Signals. 


June 1994: 200W/350W Mosfet Amplifier Module; A Coolant 
Level Alarm For Your Car, 80-Metre AM/CW Transmitter For 
‘Amateurs: Converting Phono Inputs To Line Inputs; PC-Based 
Nicad Battery Monitor; Engine Management, Pt.9. 


July 1994: Build A 4-Bay Bow-Tie UHF Antenna; PreChamp 2- 
Transistor Preamplifier; Steam Train Whistle & Diesel Horn 
Simulator; Portable 6V SLA Battery Charger; Electronic Engine. 
Management, Pt.10. 


‘August 1994: High-Power Dimmer For Incandescent Lights; 

Microprocessor-Controlled Morse Keyer; Dual Diversity Tuner 

For FM Microphones, P; Nead Zapper; Engine Management, 
М 


September 1994: Automatic Discharger Рог Nicad Battery Packs; 
MiniVox Voice Operated Relay; Image Intensified Night Viewer: 
AM Radio For Weather Beacons; Dual Diversity Tuner For FM 
Microphones, Pt.2; Engine Management, Pt.12. 


October 1994: Dolby Surround Sound — How It Works: Dual Rail 
Variable Power Supply; Build A Talking Headlight Reminder; 
Electronic Ballast For Fluorescent Lights; Build A Temperature 


Controlled Soldering Station; Electronic Engine Management, 
Pt13. 


November 1994: Dry Сей Battery Rejuvenator; Novel Alphanu- 
‘meric Clock; 80-Metre DSB Amateur Transmitter, Twin-Cell Nicad 
Discharger (See May 1993); Anti-Lock Braking Systems; How To. 
Plot Patterns Direct To PC Boards. 


December 1994: Dolby Pro-Logic Surround Sound Decoder, 
Pt.1; Easy-To-Build Car Burglar Alarm; Three-Spot Low Distor- 
tion Sinewave Oscillator; Clifford — A Pesky Electronic Cricket; 
Cruise Control — How И. Works; Remote Control System for 
Models, Pt.1; Index to Мої 7. 


January 1995: Sun Tracker For Solar Panels: Battery Saver For 
Torches; Dolby Pro-Logic Surround Sound Decoder, Pt.2; Dual 
Channel UHF Remote Control; Stereo Microphone Pre- 
amplifier: The Latest Trends In Car Sound; Pt.1. 


February 1895: 50-WatuChannel Stereo Amplifier Module; Dig- 
ital Effects Unit For Musicians; 6-Channel Thermometer With 
LCD Readout; Wide Range Electrostatic Loudspeakers, Р1.1: Oil 
Change Timer For Cars; The Latest Trends In Car Sound; Pt.2; 
Remote Control System For Models, Pt.2. 


March 1995: 50 Watt Per Channel Stereo Amplifier, Pt.1; 
Subcarrier Decoder For FM Receivers; Wide Range Electrostatic 
Loudspeakers, Pt2; IR Illuminator For CCD Cameras; Remote 
Control System For Models, РІЗ; Simple CW Filter. 


April 1995; FM Radio Trainer, РІ; Photographic Timer For 
Darkrooms; Balanced Microphone Preamp. & Line Filter; SOW/ 
Channel Stereo Amplifier, Pt.2; Wide Range Electrostatic Loud- 
‘speakers, РІЗ; 8-Channel Decoder For Radio Remote Control. 


May 1995: What To Do When the Battery On Your PC's Mother- 
board Goes Fiat; Build A Guitar Headphone Amplifier; FM Radio. 
Trainer, Pt.2; Transistor/Mosfet Tester For DMMs; А 16-Channel 
Decoder For Radio Remote Control; Introduction to Satellite TV. 


June 1995: Build A Satelite TV Receiver; Train Detector For 
Model Railways; 1W Audio Amplifier Trainer, Low-Cost Video. 
Security System; Multi-Channel Radio Control Transmitter For 
Models, Pt.1; Build A $30 Digital Multimeter. 


July 1995: Electric Fence Controller; How To Run Two Trains On 
A Single Track (Incl. Lights & Sound); Setting Up A Satellite TV 
Ground Station; Door Minder; Adding RAM To A Computer 


‘August 1995: Fuel Injector Monitor For Cars; Gain Controlled 
Microphone Preamp; Audio Lab PC Controlled Test Instrument, 
Pt.1; Mighty-Mite Powered Loudspeaker; How To Identity IDE. 
Hard Disc Drive Parameters. 


September 1995: Keypad Combination Lock The Incredible 
Vader Voice; Ralipower Мк.2 Walkaround Throttle For Model 
Railways, Pt.1; Jacob's Ladder Display; The Audio Lab PC Con- 
trolled Test Instrument, PL2. 


October 1995: Geiger Counter, 3-Way Bass Reflex Loudspeaker 
‘System; Railpower Mk.2 Walkaround Throttle For Model Rail- 
ways, РІ: Fast Charger For Nicad Batteries; Digital Speedom- 
eter & Fuel Gauge For Cars, РОЇ 


November 1995: Mixture Display For Fuel Injected Cars; CB 
Transverter For The 80M Amateur Band, Pt.1; PIR Movement. 
Detector; Dolby Pro Logic Surround Sound Decoder Mk2, Pt.1: 
Digital Speedometer & Fuel Gauge For Cars, Pt.2. 


December 1995: Engine Immobiliser; 5-Band Equaliser, CB 
Transverter For The ВОМ Amateur Band, Pt.2; Subwoofer Con- 
troller; Dolby Pro Logic Surround Sound Decoder Mk2, Pt.2; 
Knock Sensing In Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, РІЛ; Mag- 
netic Card Reader: Build An Automatic Sprinkler Controller; IR. 
Remote Control For The Railpower Мк; Recharging Nicad 
Batteries For Long Life, 


February 1996: Three Remote Controls To Build: Woofer Stop- 
per Mk.2; 10-Minute Kill Switch For Smoke Detectors; Basic 
Logic Trainer; Surround Sound Mixer & Decoder, Pt.2; Use your 
PC As А Reaction Timer. 


March 1996: Programmable Electronic Ignition System; Zener 
Tester For DMMs; Automatic Level Control For PA Systems; 
20ms Delay For Surround Sound Decoders; Multi-Channel Radio 
Control Transmitter; PL2; Cathode Ray Oscilloscopes, Pt.1. 


‘April 1996: Cheap Battery Refills For Mobile Telephones; 125W 
Power Amplifier Module: Knock Indicator For Leaded Petrol 
Engines; Multi-Channel Radio Controi Transmitter, Pt.3: Cathode 
Ray Oscilloscopes, PL2. 


May 1996: Upgrading The CPU In Your PC; Build A High Voltage 


Insulation Tester; Knightrider Bi-Directional LED Chaser, Simple. 
Duplex йоги Using Fre Opto Cabe: Cathode Ray Oscillo- 
scopes, РІЗ, 


June 1996: BassBox CAD Loudspeaker Software Reviewed; 
Stereo Simulator (uses delay chip); Rope Light Chaser, Low 
‘Ohms Tester For Your DMM; Automatic 10A Battery Charger. 


July 1996: installing a Dual Boot Windows System On Your PC; 
Build A VGA Digital Oscilloscope, Pt. 1; Remote Control Extender 
For VCRs; 2A SLA Battery Charger, 3-Band Parametric Equaliser; 
‘Single Channel 8-bit Data Logger. 


‘August 1996: Electronics on the Internet; Customising the Wi 
dows Desktop; Introduction to IGBTs; Electronic Starter Рог 
Fluorescent Lamps; VGA Oscilloscope, Pt.2; 350W Amplifier 
Module; Masthead Amplifier For TV & FM; Cathode Ray Oscillo- 
scopes, Р14. 


September 1996: VGA Oscilloscope, РІЗ; Infrared Stereo 
Headphone Link, Pt.1; High Quality PA Loudspeaker; 3-Band НЕ 
‘Amateur Radio Receiver; Feedback On Programmable Ignition 
(see March 1996); Cathode Ray Oscilloscopes, РІЗ, 


October 1996: Send Video Signals Over Twisted Pair Cable; 
Power Control With A Light Dimmer, 600W DC-DC Converter For 
Car Hifi Systems, Pt.1; Infrared Stereo Headphone Link, Pt.2; 
‘Multi-Media Sound System, Pt.1; Multi-Channel Radio Control 
Transmitter, PLB, 


November 1996: Adding An Extra Parallel Port To Your Compu- 
ter; 8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent Light 
Inverter; How To Repair Domestic Light Dimmers; Build A Multi- 
Media Sound System, Pt.2; 600W DC-DC Converter For Car Hifi 
Systems, PL2. 


December 1996: CD Recorders - The Next Add-On For Your PC; 
Active Filter Cleans Up CW Reception; Fast Clock For Railway 
Modellers; Laser Pistol & Electronic Target; Build A Sound Level. 
Meter, 8-Channel Stereo Mixer, Pt.2; Index To Volume 9. 


January 1997: How To Network Your РС: Using An 
‘Autotransformer To Save Light Bulbs; Control Panel For Multiple 
‘Smoke Alarms, Pt.1; Bulld A Pink Нове Source (for Sound Level 
Meter calibration); Computer Controlled Dual Power Supply, 
Pt.1; Digi-Temp Monitors Eight Temperatures. 


Sorting Out What's At 
; PC-Controlled Moving 


Smoke Alarms, Pt.2. 


March 1997: Driving А Computer By Remote Control; Plastic 
Power РА Amplifier (175W); Signalling & Lighting For Madel 
Railways; Build A Jumbo LED Clock; Audible Continuity Tester; 
Cathode Ray Oscilloscopes, РІ. 


April 1997: Avoiding Windows 95 Hassles With Motherboard 
Upgrades; A Low-Tech Timer With No ICs; Digital Voltmeter For 
Cars; Loudspeaker Protector For Stereo Amplifiers; Model Train. 
Controller; Installing А PC-Compatible Floppy Drive In An Amiga. 
500; A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, 
РВ. 


May 1997: Windows 95 - The Hardware Required; Teletext 
Decoder For PCs; Build An NTSC-PAL Converter, Neon Tube 
‘Modulator For Light Systems; Traffic Lights For A Model Inter- 
Section; The Spacewriter — It Writes Messages In Thin Air, A 
Look At Signal Tracing; Pt2; Cathode Ray Oscilloscopes, Р.Э. 


June 1997: Tuning Up Your Hard Disc Drive; PC-Controlled 
Thermometer/Thermostat: Colour TV Pattern Generator, РІ. 
Build An Audio/RF Signal Tracer; High-Current Speed Controller 
For 12V/24V Motors; Manual Control Circuit For A Stepper 
Motor; Fail-Safe Module For The Throttle Servo; Cathode Ray 
Oscilloscopes, Р1.10. 


July 1997: Infrared Remote Volume Control; A Flexible Interface. 
Card For PCs; Points Controller For Model Railways; Simple 
‘Square/Triangie Waveform Generator, Colour TV Pattern Gen- 
erator, PL2; An In-Line Mixer For Radio Control Receivers; How 
Holden's Electronic Control Unit works, Pt.1. 


PLEASE NOTE: November 1987 to August 1988, October 1988 
to March 1989, June 1989, August 1989, May 1990, August 
1991, February 1992, July 1992, September 1982, November 
1982 and December 1992 are now sold out. All other issues are 
presently in stock. For readers wanting articles from sold-out 
issues, we can supply photostat copies (or tear sheets) at $7.00 
per article (includes p&p). When supplying photostat articles or 
back copies, we automatically supply any relevant notos & errata 
at по extra charge. А complete index to all articles published to 
date is available on floppy disc at $10 including packing & 
postage. 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


High frequency 
track cleaner 


Ihave a real problem with dirt build- 
up on the wheels of my locos and 
rolling stock. АП my rolling stock has 
metal wheels because I am using a 
carriage lighting system, similar to that 
described in the March 1997 issue of 
SILICON CHIP. I have been told that my 
dirt problems would be solved if I 
used a high frequency track cleaner. 
Apparently this senses the presence 
of dirt between the wheels and track 
and then zaps it off. Have you de- 
scribed such a system? (G. R., South 
Tacoma, NSW). 

е We have not described such a sys- 
tem. Nor are we sure that a high fre- 
quency high voltage system would do 
much to remove dirt and in fact, it 
might even lead to dirt build-up, in 
much the same way as dirt builds up 
on high voltage equipment due to static 
attraction. Nor are we confident that а 
high frequency track cleaning system 
could be used in conjunction with 


Signal tracer appears 
to be unstable 


After completing the Signal 
Tracer featured in the June 1997 
issue of SILICON CHIP, I found that 
the circuit just screeched, with no 
audio or RF sounds. I checked the 
circuit diagram against the PC 
board and found an error on the PC 
board. The input from switch S2b 
middle left (marked 2 on overlay) 
was going through a 0.14F capaci- 
tor, then going to pin 2 of IC2 in- 
stead of pin 3, while pin 3 of IC2 
was tied to earth. 

After making modifications to 
the PC board the circuit seems to 
be working correctly with audio 
and RF sound but I have a fair 
amount of oscillation noise when 
the tracer is set on RF HIGH and 
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you constant voltage lighting system 
- Ше two systems may interact. 

We'll put it to our readers. Does 
anyone have experience with a high 
frequency track cleaning system and 
does it work? 


Electronic speedo 
is not the answer 


Like many other motor enthusiasts, 
Ihave changed my differential, which 
causes the speedo to be incorrect. How 
about a project to construct an elec- 
tronic speedo? I have plenty of ideas 
on how this could be done but you 
guys should be able to sort out the 
mechanics. (L. Z., Ungarie, NSW). 

* We described an electronic speedo 
in the October & November 1995 is- 
sues but this would not solve the prob- 
lem of your odometer and you could 
not use your existing speedometer ei- 
ther. If your speedo uses a Hall Effect 
pickup it may be possible to design a 
pulse multiplier to correct for the ra- 
tio of your new differential but we are 


not connected to a test circuit. 

I connected a shielded cable to 
the probe and tied the shield to 
earth only at the PC board end and 
this has improved it a little. Could 
you advise if there is anything else 
thatcan be doneto reduce the noise 
further? I live close to a major Syd- 
ney radio station and this may be 
the cause. (G. Moore, Seven Hills, 
Vic). 

As indicated in the Notes & Er- 
rata on page 92, there is а discrep- 
ancy between the circuit and the 
PC board layout for this project 
although the unit would work ei- 
ther way. The reason it appears to 
take offis that it is so sensitive and 
it is mounted in an unshielded 
case. However, when the Signal 
Tracer is connected to a circuit it 
behaves normally. 


unable to provide such a circuit from 
our files. 

However most speedos are still 
driven by a cable and so the only 
effective way is to change the gears in 
the speedo itself or possibly add a 
gear adapter at the back of the speedo. 
If the differential was a manufactur- 
er’s option for your car, it should be 
possible to obtain the correct speedo 
or speedo gearbox. 

The people to approach in this field 
are any of the large auto instrument 
service companies. 


Soldering iron 
controller 


Т want to regulate the temperature 
of a 230 watt soldering iron —approxi- 
mately 10 amps AC. In September 1992 
you published a 5A drill speed con- 
troller, however it will not handle the 
current. 

Do you have any other suggestions 

to assist in this problem? (P. B., 
Villawood, NSW). 
е Unless your soldering iron employs 
a step-down transformer, there is no 
way it could draw 10 amps and if it is 
rated at 230 watts then it is unlikely to 
be driven at 23V. Therefore, we as- 
sume that your iron actually runs at 
240VAC and only draws 0.95А to give 
it a rating of 230W. In this case, it can 
be comfortably run by the 5A drill 
speed controller. 

However, we should point out that 
without some means of temperature 
feedback, no circuit can regulate the 
temperature of a soldering iron. The 
drill speed controller will certainly 
enable you to reduce the power fed to 
your iron but it will not provide any 
temperature regulation. 


Running a 16V pump 
in a 32V system 

Ihave a friend living on a property 
with a home electricity supply. He 
has had the system in operation for 
about 17 years, mostly before com- 


mercial systems were available and 
his is decidedly home-made. Amongst 
other voltages available in his system, 
he has a 32V DC supply from 16 lead 
acid accumulators and from this he 
runs an electric air pump to supply 
air to his tropical fish. 

He could not find a commercial 
pump to suit, so he has a home-made 
pump run by an aircraft electric motor 
which he runs from half the 32V bat- 
tery supply; ie, at 16V. He then alter- 
nates the half bank manually until 
both halves need charging, as near as 
he can estimate. This pump runs 24 
hours each day and 365 days each 
year and has done so for a few years 
now. It only stops when the rubber 
diaphragm tears and he switches to an 
identical standby pump until repairs 
are made. 

Would the Motor Speed Controller 

featured in the June 1997 issue work 
on the 32V supply and be able to 
provide the approximate 16V to the 
motor? It should be well able to sup- 
ply the current because he thinks it 
only draws a few amperes but the 
higher voltage is the concern. (R. B., 
Seymour, Vic). 
е There should be no problem oper- 
ating the Motor Speed Controller from 
32V. There is no need to alter any 
components, although you should 
check the temperature of the voltage 
regulator tab (REG1), as it may possi- 
bly need a small heatsink at this higher 
voltage. If the motor only draws a 
couple of amperes then you will only 
need one Mosfet. 


Splitting the 4-channel 
lighting desk 

I constructed the 4-Channel Light- 
ing Desk for one of our rock bands 
about two years ago and it has been 
working fine ever since. The band has 
asked if there is any possibility of 
rebuilding the unit to make the setup 
easier and reduce the number and 
length of the 240VAC extension leads. 

The possible solutions include 
mounting all high-voltage components 
in separate housing as a Stage Box 
with a multi-core cable between the 
Lighting Desk and Stage Box. The 
multi-core cable would run the col- 
lector outputs of Q1, Q2, Q3 and Q4 to 
pin 1 of ІС9, IC10, IC11 and IC12 
respectively. There would be one earth 
cable for the 6800 resistors and two 
cables from the AC output of the power 


Needs a bigger smoke 
alarm panel 


Ihave purchased two kits of the 
Smoke Alarm Panel and 20 kits of 
the Smoke Detector interface pub- 
lished in the January & February 
1997 issues of SILICON CHIP. 

My wife and I are hearing im- 
paired and we have two young 
daughters with normal hearing. We 
live ina big two storey house which 
requires 10 smoke detectors and 
one control panel for the down- 
stairs living area and another 10 
smoke detectors and one control 
panel for upstairs. 

At some stage I will be connect- 
ing the wire from the siren output 
from the downstairs panel to the 
sound siren, a flashing light alarm 
and to a 9V relay. This will con- 
nect an alarm/lighting system for 
the deaf control panel in our house. 
This control panel will flash the 


transformer to the main PC board. 
Could you please check my pro- 
posed alterations, as I’m not sure if 
the AC voltage will interfere with the 
signals controlling the optocouplers. 
(J. K., St Marys, NSW). 
е Your method of splitting the unit at 
the optocoupler is valid but we would 
suggest that the Stage Box section of 
the circuit be separately powered with 
its own 12VAC transformer rather than 
feeding the AC down the multi-way 
cable. This will minimise any chance 
of interference. 


Replacing perished foam 
speaker surrounds 


I recently purchased a pair of 
secondhand “AR” brand speakers. The 
foam surround on the woofers has 
deteriorated. To have them profession- 
ally repaired would costa lot of money 
and besides, I would like the satisfac- 
tion of repairing them myself. I found 
acouple of places in the USA that sell 
repair kits, however they don’t seem 
interested in responding to overseas 
customers. Do you know of any com- 
pany in Australia that sells these kits? 
If so, perhaps you could do an article 
on speaker repairs. (G. E., Armidale, 
NSW). 


lights in most rooms of the house 
to warn us of the following events: 
front/back doorbell, telephones, 
baby cries, security and smoke de- 
tectors. 

I would need to link between 
the two smoke alarm control pan- 
els to make all 20 smoke detector 
sirens sound when any one of the 
20 detectors senses smoke in the 
house. What do I need to do to 
achieve this? (A. S., Glen Iris, Vic). 
e You will require two wires to 
interconnect the two Smoke Alarm 
Panels. One connection is run be- 
tween the ground (GND) of one 
panel and the GND of the other. 
The second connection is to tie the 
pin 7 outputs of IC3 in both panels 
together. 

This will enable the alarm in 
both panels if the detectors sense 
smoke. You can remove the 10kQ 
pullup resistor at pin 7 of IC3 from 
one of the panels. 


е We do not know of any company 
that imports the repair kits you refer 
to. We would be wary of any repair job 
that simply replaced the foam sur- 
round on loudspeakers. Often, you 
will find that when the foam surround 
perishes, the cone is flexed in unu- 
sual modes and this causes creases 
and other signs of fatigue in the cone 
itself, In severe cases, where the foam 
is far gone, the cone itself may sag. In 
other words, if the surround is per- 
ished, the cone may have deteriorated 
as well. 

Even if you do manage to repair the 
foam surround it is most important 
that the cone is properly aligned, with 
the voice coil centred in the gap. To 
do that you must cut away the dust 
cap to gain access. You may also find 
that ifthe foam surround has perished 
you may have problems with corro- 
sion as well. 

In practice, we believe that, depend- 
ing on the age of the speakers, it may 
be more practical to refurbish the cabi- 
nets with new drivers where neces- 
sary and even with new crossover net- 
works, although this is not a job for 
the amateur. One firm that does this 
work is Audiosound Laboratories, 148 
Pitt Road, North Curl Curl, NSW 2099. 
Phone (02) 9938 2068. 
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How about а “уа! уе- 
sound” amplifier? 

I would like to suggest a single- 
ended Mosfet transformer coupled 
amplifier as a project, with a power 
output of about 25 watts RMS. I’m 
sure the output transformers could 
be bifilar wound with a 1:1 ratio. 
In my opinion, solid state amplifi- 
ers that are capacitor coupled are a 
little clinical, I’m sure the above 
requested amplifiers will have a 
smooth warm sound, sounding 
sweet and open like that ofa valve, 
single-ended amplifier, but not re- 
quiring a massive un-affordable 
power supply as valve amplifiers 
do. (R. L., Somerville, Vic). 

* While such a project is feasible, 
we do not think that it would re- 
sult in valve-like sound. 

There are several reasons why 
valve amplifiers sound the way 
they do and the first is their more- 
or-less gradual overload character- 
istic. The second is that their har- 
monic distortion is often more or 
less second harmonic which means 
that the distortion is musically re- 
lated to the fundamental. 

This often leads people to state 
that such-and-such valve amplifi- 


Big brother is definitely 


watching you 


With all the current media interest 
at presentin hidden surveillance cam- 
eras, spy cameras, hidden audio de- 
vices, thermal cameras, infrared cam- 
eras and any other device that can be 
used for surveillance, Iam wondering 
just what is out there and who are 
they keeping an eye on. I am hoping 
you would do a series of articles in 
your great magazine on what there is 
at present, what the future holds, how 
do we recognise it and if possible some 
projects on their detection. 

Another possible project I would 
like to see is a Digital Command Con- 
trol for model railway locomotives that 
is very small in size and suitable for 
“М” scale. (S. F., Strathgordon, Tas). 
е An article on surveillance cameras 
would ‘merely illustrate the fact that 
these devices are now very wide- 
spread. In many cases, they are quite 
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ers are “more musical”. Indeed, 
they are more musical but this is 
not the best high fidelity approach 
since amplifiers that produce sig- 
nificant harmonic distortion which 
may be masked also produce inter- 
modulation which is definitely not 
pleasant. 

The third reason why valve am- 
plifiers sound “less clinical” is that 
they usually have far less negative 
feedback. The high negative feed- 
back in solid state amplifiers has 
two results. First, it greatly lowers 
the inherent distortion of the cir- 
cuit, leading to a much cleaner (or 
clinical) sound. Second, it leads to 
a much lower output impedance 
and this results in more electrical 
damping on the loudspeaker. This 
leads to a tighter, less boomy bass. 
Most solid state amplifiers these 
days are direct coupled instead of 
capacitor coupled and this im- 
proves the loudspeaker damping 
factor even further. 

In effect, while a solid state am- 
plifier can be designed to drive a 
transformer, itis still likely to have 
a very clean, high quality sound. 
The most recent example of this is 
the 175W transformer coupled de- 
sign in the March 1997 issue. 


apparent; you only have to look for 
them. 

Most shopping malls have cameras 
for the main concourses, many large 
buildings have cameras throughout 
(including in the elevators), as do fac- 
tories, petrol service stations, parking 
stations, toll booths on expressways, 
shops, banks and clubs. 

In banks, hotels and clubs the cam- 
eras are generally quite obvious while 
in shops they are usually concealed 
but there are notices to say that cam- 
eras are in use. Believe them. In most 
cases, the cameras may not be directly 
monitored but will feed video record- 
ers which run 24 hours a day. In the 
event of a crime, the tapes are exam- 
ined by the police and often lead toa 
conviction. There are also a number 
of TV programs which run along this 
theme, with “Real TV” being the main 
one. 

In the major cities, video cameras 
have been used to control traffic flow 


for more than 20 years. Cameras are 
also often used in apartment com- 
plexes and even homeowners are now 
using them. We published a do-it-your- 
self article on the subject in the June 
1995 issue. 

The other point to recognise is that 
all these cameras are watching you, 
not just somebody else. If you are vir- 
tually anywhere in a public place, 
you could be on camera. 

On a more cheerful note, one of our 
contributors is working on a DCC de- 
sign for model trains. 


Notes & Errata 


Audio/RF Signal Tracer, June 1997: 
users of this project will find that the 
unit produces a lot of noise and what 
may sound like “motor-boating” when 
it is switched to high gain and RF 
modes and with no connections to the 
input probe and earth clip. This is 
normal and is a function of its high 
gain. As soon as the unit is connected 
to a circuit the noise drops and the 
wanted signal will be heard. 

There is a discrepancy between the 
circuit on page 40 and the wiring dia- 
gram on page 43. The circuit shows 
the signal from switch 52Ь coupled to 
pin 3 of IC2 via а 0.1F capacitor and 
pin 2 grounded. The PC board has this 
reversed, with pin 3 grounded and 
signal going to pin 2 via the 0.1uF 
capacitor. The PC board is correct. 

If the unit is to be used on valve 
amplifiers, there is the possibility that 
connecting the unit to a voltage above 
100V may blow the LM318 IC's input 
protection diodes. To prevent this, we 
suggest soldering two 1N914 diodes 
in inverse parallel across the 100КО 
bias resistor to pin 3. These diodes 
can be installed on the copper side of 
the PC board. 
12V/24V Motor Speed Controller, June 
1997: there is a mistake in the text on 
page 30, third paragraph down. The 
text states "Make sure that they (the 
diodes) are connected in the right di- 
rection across the motor; ie, anodes to 
the positive supply line." The diode(s) 
should be connected with cathode to 
the positive supply line, as shown in 
the circuit and wiring diagrams. 
Flexible Interface Card for PCs, July 
1997: the circuit on page 25 shows 
4.7kQ resistors to tho LEDs of the 4N28 
optocouplers but 1.5kQ resistors on 
the wiring diagram on page 27. Either 
value will work. sc 


Digital Audio 


Understanding 
‘Telephone 
Electronics 


Understanding 
Telephone Electronics 
By Stephen J. Bigelow. 


Third edition published 1997 by 
Butterworth-Heinemann. 

This is a very useful text for anyone 
wanting to become familiar with the 
basics of telephone technology. The 10 
chapters explore telephone fundamen- 
tals, speech signal processing, 
telephone line interfacing, tone and 
pulse generation, ringers, digital 
transmission techniques (modems & 
fax machines) and much more, Ideal 
for students. 367 pages, in soft cover 
at $49.95 (please note price rise). 


Newnes Guide 

to Satellite TV 

Installation, Reception & Repair. By 
Derek J. Stephenson, First published 
1991, reprinted 1994 (3rd edition). 
This is a practical guide on the 
installation and servicing of satellite 
television equipment. The coverage of 
the subject is extensive, without 
excessive theory or mathematics. 371 
pages, in hard cover at $55.95. 


Guide to TV & Video 
Technology 

Ву Eugene Trundle, First publish-ed 
1888. Second edition 1996. 

Eugene Trundle has written for many 
years in Television magazine and his 
latest book is right up date on TV and 
video technology. 382 pages, In 
paperback, at $39.95. 


Servicing Personal 
Computers 

By Michael Tooley. First published 
1985. 4th edition 1994. 

Computers are prone to failure from a 
number of common causes & some 
that are not so common. This book sets 
‘out the principles & practice of 
‘computer servicing (including disc 
drives, printers & monitors), describes 
some of the latest software diagnostic 
routines & includes program listings. 
387 pages in hard cover at $59.95. 


The Art of Linear 

Electronics 

By John Linsley Hood. Published 
1993. 

This is a practical handbook from one 
of the world's most prolific audio 
designers, with many of his designs 
having been published in English 
technical magazines over the years. A 
great many practical circuits are 
featured - a must for anyone interested 
in audio design. 336 pages, in 
paperback at $49.95. 


Digital Audio & Compact Disc 
Technology 

Produced by the Sony Service Centre 
(Europe). 3rd edition, published 1995. 
Prepared by Sony's technical staff, this 
is the best book on compact disc 
technology that we have ever come 
across. It covers digital audio in depth, 
including PCM adapters, the Video8 
PCM format and R-DAT. If you want to 


understand digital audio, you need this 
reference book. 305 pages, in 
paperback at $55.95. 


Power Electronics 

Handbook 

Components, Circuits & Applications, 
by F. Е. Mazda. Published 1990. 
Previously a neglected field, power 
electronics has come into its own, 
particularly in the areas of traction and 
electric vehicles. Е. F. Mazda 

is an acknowledged authority on the 
subject and he writes mainly on the 
many uses of thyristors & Triacs in 
Single and three phase circuits. 417 
pages, in soft cover at $59.95. 


Surface Mount Technol 
By Rudolph Strauss. First published 
1994, 


This book will provide informative 
reading for anyone considering the 
assembly of PC boards with surface 
mounted devices, Includes chapters on 
wave soldering, reflow soldering, 
component placement, cleaning & 
quality control. 361 pages, in hard 
cover at 599.00. 


Radio Frequency 

Transistors 

Principles & Practical Applications. 
Ву Norm Dye & Helge Granberg. 
Published 1993. 

This book strips away the mysteries of 
RF circuit design. Written by two 
Motorola engineers, it looks at RF 


transistor fundamentals before moving 
on to specific design examples; eg, 
amplifiers, oscillators and pulsed 
power systems, Also included are 
chapters on filtering, impedance 
matching & CAD. 235 pages, in hard 
cover at $85.00. 


Electronics Engineer's 
Reference Boo! 
Edited бу Е. Е. Mazda. First published 
1989. 6th edition. 

This just has to be the best reference 
book available for electronics engineers. 
Provides expert coverage of all aspects 
of electronics in five parts: techniques, 
physical phenomena, material & 
components, electronic design, and 
applications. The sixth edition has been 
expanded to include chapters on 
surface mount technology, hardware & 
software design, semi-custom 
electronics & data communications. 63 
chapters, hard cover at $120.00. 


Audio Electronics 

By John Linsley Hood. Published 
1995. 

This book is for anyone involved in 
designing, adapting and using analog 
and digital audio equipment. Covers 
tape recording, tuners & radio 
receivers, preamplifiers, voltage 
amplifiers, power amplifiers, the 
compact disc & digital audio, test & 
measurement, loudspeaker crossover 
systems and power supplies. 351 
pages, in soft cover at $52.95. 
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CLASSIFIED ADVERTISING RATES 


Advertising rates for this. page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word. Display ads (casual rate): $25 per column 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 

To run your classified ad, print it clearly on a separate sheet of paper, fill out the 
form below & send it with your cheque or credit card details to: Silicon Chip 
Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to (02) 9979 
6503. 


Enclosed is my cheque/money order for 5. or please debit my 
QO Bankcard ы; Мва Сага о Master Card 


a 
І 
І 
І 
І 
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FOR SALE 


C COMPILERS: Everything you need 
to develop C and ASM software for 
68HCO08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086 or 
8096: $140.00 each. Macro Cross As- 
semblers for these CPUs + 6800/01/ 
03/05 and 6502: $140.00 for the set. 
Debug monitors: $70 for 6 CPUs. All 
compilers inc 'HC12, XASMs and 
monitors: $480. 8051/52 or 80C320 
Simulator (fast): $70. Disassemblers 
for 12 CPUs only $75. Try the new C- 
FLEA Virtual Machine for small CPUs, 
build a “C-Stamp”. Demo disk: FREE. 
All prices + $5 p&p. GRANTRONICS 
PTY LTD, PO Box 275, Wentworthville 
2145. Ph/Fax (02) 9631 1236 or 
Internet: http://www.mpx.com.au/ 
grant. 


MICROCRAFT IS NOW ON THE WEB: 
Dunfield (DDS) products are now avail- 
able ex-stock at a new low price; please 
ask for our catalogue. Micro C, the 
affordable "C" compiler for embedded 
applications. Versions for 8051/52, 
8086, 8096, 68HCO08, 6809, 68HC11 
or 68HC16 $139.95 each « $3 p&h 
* EMILYS2 is a PC based 8051/52 
high speed simulator $69.95 + $3 p&h 
* DDS demo disks $7 + $3 p&h * VHS 
VIDEO from the USA (PAL) “СМС X- 
Y-Z using car alternators" (uses car 
alternators as cheap power stepper 
motors!) $49.95 + $6 p&h (includes 
diagrams) * Fixed price electronic de- 
sign and PCB layout * Credit cards 
accepted * All goods sent registered 
mail e Call Bob for more details. 
MICROCRAFT, PO Box 514, Concord 


Card No. | NSW 2137. Phone (02) 9744 5440 or 
ге fax (02) 9744 9280. 
http://www.micro.com.au 
Signature_________Card expiry date___/ email sales@micro.com.au 
Name MicroZed new Web page address: 
http:/www.microzed.com.au/~microzed 
Street 
GOLD COAST/TWEED Electronic Kit 
Suburb/town Postcode. 


І 
І 
L — 
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Assembly and Troubleshooting Serv- 
ice. Ph Geoff (07) 5570 7435. 


HOMEMADE GENERATORS: how to 
instructions. Eight pages free text and 
colour photos on the Internet at: 
http://www.onekw.co.nz/ 


VIDEO CAMERAS & EQUIPMENT 
Now! $75 PCB VIDEO CAMERA MOD- 
ULES with Board or Pinhole Lens - 
Now! $75 Cat No MOD-BW 506 This 
Month Only! INFRARED ILLUMINA- 
TORS & KITS Complete Lamp 240vac 
Auto on/off $149. PCB LED Kits: 
52mm Round Lamp Tubular Hooded 
Enclosure 50 LED 3.5-10 Watt $50. 
Rectangular 10 x 10cm 88-210 LED 6- 
44 Watt $79-$149. PCB Video Camera 
Modules 420/460 Line 0.05 lux $144/ 
$177. 28 x 28mm PCB Modules THE 
TINIEST! Robust Mini Cube Cameras 
$147. Dome Ceiling Cameras $197. C 
Mount Cameras - Only! $99. Colour 
Modules & Cameras $449. TINY 12 x 
12 x 4mm PCB Audio Modules from 
530. TV Video/Audio Transmitter Mod- 
ules $54. Baluns 100/75 Ohm Use 
UTP or Telephone Cable for Video 
Only! $19. Monitors 5.5, 7, 9, 12 Inch 
from $119. Quad Screen Processors 
from 5410. Colour Quads 512 x 512 
Only! $999. Wireless CCTV Video/Au- 
dio Sets TX Camera & Receiver from 
5373. 74mW Infra Red LEDs from 48 
cents! 3200mcd SuperBright Red 
LEDs 50 cents. Flashing Red, Green, 
Yellow, Orange LEDs $1. BEFORE 
YOU BUY! Ask for our Detailed, Шиз- 
trated Price List & Application Notes. 
Also available CCTV Technical, De- 
sign, Reference Manuals & CD ROM. 
Prices include tax. Discounts avail- 
able! Allthings Sales & Services 08 
9349 9413 fax 08 9344 5905. 


DS1620 SOFTWARE (WIN) - Digital 
thermometer/thermostat/programmer 
ver 3.0 (-30C to 120C) $30, 051620 
$12, PH $5. Mr Softmark, PO Box 
1609, Hornsby, NSW 2077. Phone/fax 
(02) 9482 1565. 


A SIMPLE PIC84 PROGRAMMER: 
LED model 6 lights $70, LCD model 
16 x 1 char. $80, pp $5. Others avail- 
able. EST Electronics (02) 9789 3616. 
Fax (02) 9718 4762. 


RAIN BRAIN AND DIGI-TEMP KITS: 
8-station controller and 8-channel, 
RS232 digital thermometer uses the 
incredible DS1820 sensor. Call Man- 
tis Micro Products, 38 Garnet St, 
Niddrie, 3042. P/F/A (03) 9337 1917. 
http://www.home.aone.net.au/mantismp 


MicroZed Computers 
РА АЦАХ 


With third party supporting products, 
all in stock. 
Easy to learn, easy to use sophisticated 
CPU based controllers. 
MIDALE 2350 (296 Cook's Rd) 
may time oat to Mobile 014 


BASICSTAMPS 
EPIC Tools 


http://www.microzed.com.au/~microzed 
Credit cards OK. Send two 45с stamps for info 


651 Forest Rd, Bexley 2207 
makes all the project PCBs 
published in SILICON CHIP 

and other Australian magazines 
Tel +61 2 9587 3491 Fax 9587 5385 
E-mail rosradio@cia.com.au 


MicroZed have 5V UPS. Uses 2 x AA 
nickel cadmium cells. 


BASIC Stamp handbook Version 1.8. 
Covers Stamp | & Il $38 incl. post 
from MicroZed. 


MicroZed have a range of LCD pan- 


MEMORY * MEMORY * MEMORY 


E73 PariyStandard BM 

Мо Зора 600 $41 $30 16Mb Thinkpad 760, 365 $182 

abire pi $42 прав 5209 
7 


DELL 
TEN Latte 4100 MX, 

$205 
seno Dimension ORAM ви 
3éMb Optipax GS. 522 
HEWLETT PACKARD 


B 
вамо / тамы $708 / $1490. 
они 


Mb Laserjet SL. 6 
‘$70 / $114 16Mb Omnibook 800 
$207 | $458 

‘Mb Compact Fash 
$84 / 132 
$255 / 5653 ВМБ ATA 

т 


1900 Torra 50055058, $201 
16мо Tecra 700 > 740. 828 


16Mb 500 21002200 $215 
16м PS 185XL66-200 516 


Bib / 16M 
Mb вамь 


Mb / 16M 
32M / 64Mb 


LATEST 
‘OVERNIGHT DELIVERY $8 
CREON ARDS WELCOME 


PELHAM! =: E 


Ела pehami 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low Prices 
D 1 offs to any кава 5 
Artwork design if req > 
9 Ww \ Call for obligation, үзөр E с ө 
2 INSTANT PCBs, | POBox 448, 48 Avalon 21079 


els. 2 x 40, 4 x 20, 2 x 16 LED BL $36 
ea. 


WANTED 


VALVES WANTED to buy. New and 
used. All types required. Phone (047) 
51 5620. 


POSITION VACANT 
Electronics Technical Writer 


Silicon Chip Publications Pty Ltd is a small but growing magazine publish- 
ing company, situated in the Warriewood Valley near Sydney s northern beaches. 
As part of our ongoing expansion program, we require a full-time technical 
writer for Silicon Chip, our monthly electronics magazine. 


The job: you don’t need to be a design engineer, as practical electronics 
design is not part of the job. What you do need is a good understanding of 
electronic circuitry and, above all, the ability to write clearly and logically. 


Your everyday activities will include: writing feature articles, editing rough 
articles written by our design engineers, and writing articles that describe the 
design and construction of electronic equipment. Some knowledge of com- 
puters and photography would be well-regarded but it's your electronics 
knowledge and the ability to write well that will land you this position. You 
will also need a good eye for detail, be able to work well in a team environ- 
ment, and be flexible and willing to learn. 


How to apply: applications close on 18th August, 1997 and must be made in 


writing to: 


The Publisher, 

Silicon Chip Publications Pty Ltd, 
PO Box 139, 

Collaroy, NSW 2097. 
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14 Model Railway Projects 


MODEL 
RAILWAY 


Our stocks of this book are now lim- 
ited. All we have left are newsagents’ 
returns which means that they may be 
slightly shop soiled or have minor cover 
blemishes. Otherwise, they're undam- 
aged and in good condition. 

SPECIAL CLEARANCE PRICE: 

$3.95 + $3 P&P (Aust. & NZ) 


This book will not be reprinted 


Yes! Please send те. copies of 14 Model Railway Projects at the special 
price of $A3.95 + SA3 p&p (p&p outside Aust. & NZ $A6). Enclosed is my 
cheque/money order for $A. or please debit my 


Q Bankcard О visa Card О MasterCard 
Card №. [ | Даден 


Signature. 


Card expiry date. 


Name 
PLEASE PRINT 
Street 


Suburb/town Postcode 


Send your order to: SILICON CHIP, PO Box 139, Collaroy, NSW 2097; or fax your 
order to (02) 9979 6503; or ring (02) 9979 5644 and quote your credit card 
number (Bankcard, Visa Card or MasterCard). 


Microprocessor For 


Digital Effects Unit Circuit Ideas Wanted 

ERU Do you have a good circuit idea. 
i If so, why not sketch it out, write 
a brief description of its opera- 
tion & send it to us. Provided 
your idea is workable & original, 


we'll publish it in Circuit Note- 
book & you'll make some money. 
We pay up to $60 for a good 
circuit but don't make it too big 
please. Send your idea to: Sili- 
con Chip Publications, PO Box 
139, Collaroy, 2097. 


SILICON CHIP 


Advertising Index 
Dick Smith Elecronics .. 8-11,34,35 


Етопа.... 
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Instant PCBs .. 
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Silicon Chip Back Issues ...... 88-89 
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Silicon Chip Binders .............. OBC 
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RCS Radio ..... 
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PC Boards 
Printed circuit boards for SILICON 
CHIP projects are made by: 


• RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
9587 3491. 


+ Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone (09) 
828 5730. 


If you're looking for a magazine just filled with lots of beautiful cars, you could be 
disappointed. Sure, ZOOM has plenty of outstanding pictorials of superb cars, but it’s much more than that. 


If you're looking for a magazine just filled with “how to” features, you could be disappointed. 
Sure, ZOOM has probably more "how to” features than any other car magazine, but it's much more than that. 


If you're looking for а magazine just filled with technical descriptions in layman's language, you could be disappointed. 
Sure, ZOOM tells it in language you can understand . . . but it's much more than that. 


If you're looking for a magazine just filled with no-punches-pulled product comparisons, you could be disappointed . 
Sure, ZOOM has Australia's best car-related comparisons . . . but it's much more than that 


If you're looking for а magazine just filled with car sound that you can afford, you could be disappointed. 
Sure, ZOOM has car hi fi that will make your hair stand on end for low $$$$ . . . but it's much more than that. 


If you're looking for a magazine just filled with great products, ideas and sources for bits and pieces you'd only dreamed 
about, you could be disappointed. Sure, ZOOM has all these . . . but it’s much more than Най, 


But if you're looking for one magazine that has all this - and much, much more - crammed 
between the covers every issue, there is no way you're going to be disappointed with ZOOM 


Just a sample of the features in the August/September issue of Z00M, 
now available at your newsagent : 

4 The best constant 4WD turbo in the land 4 Picking the right compression ratio « Building a sub-woofer for hatches & wagons Фе An 
8.75 drag bike че Water Injection - eliminating detonation 4 How to drive around corners 4» Beautiful XR8 Sprint + Mixing & 


matching instruments «е Testing the Rocket Power Muffler Ф EFI Fuel Pump flows « VL Turbos - not one, but two «е Superb Celica 
Group A Rallye 4» Twp he best value turbo 4WD around + Plus all the usual features - Oracle, Buying Used, Net гар, Тор Gear and more! 


From the publishers of “SILICON CHIP" 


Are your SILICON CHIP copies getting 

damaged or dog-eared just lying around 

in a cupboard or on a shelf? 

Can you find that particular issue you 

need to refer to? 

Keep your ои safe, secure and 

always available with SILICON CHIP 

binders: they're cheap insurance! 

м Easy to use 

м Economical 

м" Each binder holds up to 14 issues, so you 
can also bind in those catalogs you're always 


losing, as well . . . 
м And they look good, too! 


Order by phone or fax from SiLicoN Снр - or use the handy order form inside 


ata on a popular transistor; 
or op-amp. Maybe the 
4000 or 7400 series ICs. 
you going to find the data? 


our SILICON CHIP/Jaycar Giant Data Wallchart. 
ion on selecting the right heatsink, testing = 
regulators. Plus capacitor marking codes, HUGE 850 x 900 = 
codes, loads of computer information from RAM + Varnished for Ioni 
SCII codes and computer port pin-outs . . 
dio connector standards! All this in a glossy, 
fect for hanging in your workshop or study! 


